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From the Dean· and Director 
Making the College of Agricul-
ture and Biological Sciences func-
tion properly is a job of coordina-
tion, cooperation, and cohesion. 
Many things go into this effort, the 
success of which depends upon how 
well each part fits into the over-all 
picture. Burton L. Brage, director 
of resident instruction, here ex-
plains how resources and facilities 
and the .all-important human ele-
ment combine to make your College 
of Agriculture and Biological Sci-
ences.-Orville G. Bentley. 
Dr. Brage writes: 
"It is often said that soil is our 
greatest natural resource for with-
out it we would not be able to raise 
our crops or feed our animals-both 
food for our vast numbers of people. 
Looking at it another way we can 
also say that our greatest natural re-
source is our youth, for they will be 
taking our place when we are gone 
and how they are educated today 
will in a great part govern how 
well they will take over tomorrow. 
"The Resident Insh·uction phase 
of the Coll g of Agriculture and 
Biological Sciences is charged with 
the responsibility of agricultural 
and biological science education at 
the college level. Presently, about 
850 students are in the College of 
Agriculture and Biological Sciences. 
They come mainly from South Da-
kota, southwestern Minnesota, and 
northwestern Iowa plus smaller 
numbers from most other states in-
cluding Alaska and H awaii. These 
students major in Animal Science, 
Agronomy, Agricultural Education, 
Agricultural Operation, Economics, 
Wildlife Management, Dairy Sci-
ence, Horticulture, Bacteriology, 
Botany, Entomology, Poultry, Plant 
Pathology, Rural Sociology and 
other fields. 
"To offer a sound college program 
to our students our various depart-
ments must naturally have the phy-
sical facilities-good classrooms, 
laboratories, and visual aids. But, 
above all, the departments must 
have strong teachers. These teach-
ers in addition to the basic know-
ledge specific for their particular 
area, must have a continuing cur-
iousity to probe for new knowledge 
and a rather-difficult-to-define abili-
ty to communicate to students an 
enthusiastic desire to learn. 
"A good teacher like anyone else 
must have varied interests if he is to 
develop and remain ctops' in his pro-
fession. Colleges and universities 
have learned that split arrangements 
in time between experiment station 
work and teaching tend to stimu-
late persons to do a better job of 
teaching and at the same time do 
better research. To make a course 
meaningful and interesting an in-
structor must have a background in 
research. If a teacher can draw on 
some of his own research efforts , a 
student takes more interest in a 
course than if the instructor draws 
completely on someone else's efforts. 
For example, a geology course 
taught by someone schooled only in 
the classroom can often become a 
dead subject. But if a good share of 
the teacher's education came in the 
field and preferably in all parts of 
the world, the student usually finds 
such a course in geology stimulat-
ing. 
"On the other side of the ledger 
some teaching responsibility is 
good for the experiment station 
worker. Most researchers should do 
some teaching. If subjected to pure 
research, a researcher may tend, to 
use a colloquial expression, to cget 
into a rut.' Meeting classes causes a 
supposedly pure researcher to be 
aware that there is much more to a 
subject than his own specific re-
search area. Teachers tend to be 
more broad in their thinking be-
cause students make them that way. 
"The integration aspect of teach-
ing and research can also be ex-
panded to include extension. The 
agricultural extension staff draws 
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Burton L. Brage, director of resident 
instruction, College of Agriculture. 
on the agricultural experiment sta-
tion for facts and ideas on how to 
deal with our fast changing agricul-
ture. In contrast our agricultural ex-
periment station workers seek from 
the extension people ideas and 
topics where research is necessary. 
"To go a step further, State Wide 
Services by the University also help 
to provide knowledge for the total 
program. F or example, if numerous 
forage samples are sent to the Uni-
versity and they are found to be 
high in nih·ate, this information can 
be related to the extension man, the 
researcher, and even to the teacher. 
All benefit from such information. 
"The staff in the College of Agri-
culture and Biological Sciences as 
well as the total University must 
therefore work as a team. Each staff 
member is a part of aw 11 int grat-
ed whole. It is possible for a few in-
dividuals to work alone in respect to 
what is going on about them and 
still b a great benefit to society. For 
the most part, however, staff mem-
bers must work reasonably well to-
gether. One faculty member's con-
tribution will tend to support and 
complement another's contribution. 
This team effort must be present at 
the project, departmental, college 
and the University level. To say that 
the college exists only for the stu-
dents is as false as the statement 
that the research effort is the only 
important aspect of the University. 
The term University itself suggests 
a well integrated institution which 
is of service to all." 
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Figure 1. Appearance of the corn inbred 
SDIO. 
By D. BOYD SHA K, professor, DURWOOD 
W. BEATTY, assistant professor, and PAUL 
J. FITZGERALD (USDA), associate pro-
fessor, all of agronomy; and ELDo E. 
ORT 1A (USDA), assistant professor of 
entomology-zoology. 
The increased area of occurrence 
and severity of infestation of the 
western corn rootworm Diabrotica 
virgif era and development of insect 
resistance to the previously recom-
mended chlorinated hydrocarbon 
insecticides make it apparent that 
breeding corn hybrids resistant to 
this insect might be desirable. Tests 
by, and in cooperation with person-
nel at the Northern Grain Insects 
Research Laboratory have shown 
that SDlO is one of the better per-
forming inbred lines evaluated un-
der western corn rootworm infesta-
tion. Because of its desirable breed-
ing value the South Dakota Agri-
cultural Experiment Station has re-
leased this inbred line for use by 
com breeders. 
The story behind this release is 
somewhat unique. One of the fea-
tures of a sound breeding program 
is that improved breeding materials 
are continually being developed to 
meet the needs of a changing agri-
culture. SD 10 was developed from 
a cross made by D. E. Kratochvil, 
former staff member, in 1953. The 
NEW CROP 
SDIO inbred corn for hybrids with 
resistance to corn rootworm 
cross was between inbreds Iowa BS 
and Ohio 56A. During the process 
of development of SD 10 selection 
was made for such characteristics 
as standability, plant type, and seed 
quality. 
Thus we have available superior 
breeding material originating from 
inbred lines shared by other experi-
ment stations, developed as a result 
of a continuous research program 
over the last 12 years, and evaluated 
through cooperative efforts of U. S. 
D. A. and Experiment Station per-
sonnel. 
SDlO is an early maturing line 
which is dark green in color and 
grows to a height of about 4 feet 
( figure 1). The ears are 5 to 6 inches 
long, have a white cob and bear 
rather sharp crowned kernels. 
Plants have a tendency to be two-
eared. Because of its early maturity 
it will probably receive its greatest 
use in the com belt as a source of 
resistance which might be incorpor-
ated into other superior lines of 
later maturity. 
PERFORMANCE UNDER 
ROOTWORM INFESTATION 
For 2 years at four locations in 
South Dakota and Iowa, SD 10 has 
shown a promising performance 
under moderate infestations of the 
western corn rootworm. In 1963 
trials at Canton and Yankton, S. D., 
11 of 150 inbreds tested were rated 
1.0 (excellent ) in one or the other 
test. Only SDlO rated excellent at 
both locations. Inbred lines were 
rated on a 1.0 to 5.0 scale after each 
plant was individually inspected at 
two stages of growth for firmness of 
anchorage in the soil, stunting, and 
general appearance and coloration. 
A rating of 1.0 indicated an excel-
lent row while a rating of 2.0 or 3.0 
was classified as good or poor, res-
pectively. Ratings of 4.0 and 5.0 in-
dicated severely damaged rows that 
were unacceptable for further 
study. A comparison of the range in 
ratings is illustrated in figure 2. 
Performance of lines in the 1964 
tests was generally poor because of 
unfavorable growing conditions, 
but even under adverse conditions 
many lines, including SDlO, show-
ed some protection against root-
worm damage. Of the inbred lines 
tested in 1963 and 1964 only two un-
released lines have a higher aver-
( Concluded on page 6) 
Figure 2. R~tings of rootworm damage of representative inbred lines at Yankton 
and Canton m 1963 and at Yankton in 1964. (Least damage 1.0, most damage 5.0). 
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Hume winter wheat -- earliness, 
hardiness, stem rust resistance 
By D ARRELL G. WELLS, professor of 
agronomy; GEORGE W. BucHENAu, 
associate professor of plant patholo-
gy, and JOSEPH J. Bo EMANN, as-
sistant agronomist. 
A new winter wheat variety de-
veloped at the Experiment Station 
may help improve the odds for 
growers to better their crop in cer-
tain areas of South Dakota. 
The temptation is great for a 
grower to put his money on a winter 
wheat crop. Appealing is the 
thought of an average yield of about 
26 bushels an acre, nearly double 
that of spring wheat. And, early ma-
turity of winter wheat usually en-
ables it to escape significant rust 
damage. 
But, on the other hand, growers 
know-many from sad experience 
-that in much of South Dakota 
winters are too severe for most win-
ter wheat varieties to survive. This 
higher-yield but less-chance-for-
survival predicament is somewhat 
reflected in the fact that only about 
a fourth of South Dakota's 2,168,000 
acres of wheat are fall seeded. 
Although not heralded as a high 
yielder in the main winter wheat 
areas, the new wheat does combine 
high quality with earliness, hardi-
ness, and resistance to stem rust, a 
combination not represented in 
other varieties. 
It is described as an attractive, 
brown chaffed, bearded variety 
recommended for southeastern 
South Dakota and, on a trial basis, 
for western areas. 
Name of the new variety is Hume 
in honor of the late A. N. Hume, 
head of South Dakota State Uni-
versity's agronomy department un-
til his retirement in 1942 after 31 
years of service. After small grain 
production expanded into high risk 
areas several decades ago Dr. 
Hume conducted extensive experi-
Standard Variety Trials, Southeast Research Farm, Beresford. 
Bushels Grain per acre Bushel Weight (lbs .) 
Entries 1962 1963 1964 1962-64 (ave.) 1963 1964 1963-64 (ave.) 
Hume 10.5 17.9 34.0 20.8 58.0 60.5 59.3 
Lancer 5.8 18.3 37.l 20.4 58 .0 61.0 59.5 
Minter 8.9 16.8 34.6 20.1 56.5 62.0 59.8 
Rodeo 6.4 12.6 35.5 18.2 54.0 61.0 57.5 
Ottawa ---------- 6.0 13.0 33.5 17.5 58.5 61.5 60.0 
Omaha 6.2 10.5 3'5.0 17.2 53.0 61.0 57.0 
Warrior -------- 5.2 7.2 36.3 16.2 46 .0 60.5 53.3 
N ebred -------- 2.9 9.3 30.7 14.3 49.5 61.0 55.3 
Scout ------------ 40.7 60.5 
Gage ------------ 39.2 60.5 
Winalta 35.6 61.0 
Standard Variety Trials, Central Substation, Highmore. 
Bushels Grain per acre Bushel Weight (lbs .) 
Entries 1961 1963 1964 1961-64 (ave.) 1963 1964 1963-64 (ave.) 
Ottawa 8.5 40.5 25 .6 24.9 58.5 59.0 58.8 
Omaha 6.9 36.0 24.3 22.4 59.5 57.5 58.5 
W arrior 10.2 34.8 21.3 22.l 56.0 57.5 56.8 
N ebred 12.2 28.9 22.2 21.5 57.5 57.5 57.5 
Ro !co ---------- 1.8 36.3 23.7 20 .6 60.5 59.5 60.0 
Minter ---------- 22.2 23.5 15.3 20.3 57.5 56.0 56.8 
Lancer ---------- 7.6 30.5 21.7 19.9 58.5 58.5 58.5 
Hume ____________ 8.0 31.7 16.0 18.6 58.5 55.5 57.0 
Scout ----------- 27.1 60.5 
Gage ----------- 27.4 59.5 
Winalta ------- 18.3 58.0 
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Hume wheat. 
ments on crop management. Many 
recommendations derived from his 
work are still in force. 
Hume resists shattering plus hav-
ing stronger straw and less leaf rust 
than Nebred which it resembles in 
height, winter survival, date of 
heading and maturity. Stronger 
straw is probably the result of resis-
tance to prevalent races of stem 
rust. Its bushel weight usually tops 
Nebred by about two pounds. 
In yield tests at Brookings and 
Beresford, Hume ranked first for 3 
years because of hardiness and rust 
resistance. At Presho it ranked 
fourth over 4 years of tests. It rank-
ed eighth at Highmore over 3 years. 
It is susceptible to Septoria leaf 
blotching, wheat streak mosaic, 
hessian fly and leaf rust. 
Tests of the new wheat show that 
milling and baking qualities are 
good, comparing favorably with 
Nebred and exceeding Omaha, Ot-
tawa, Gage, Wichita and Pawnee. 
Major value of Hume probably 
will be found in areas where higher 
yielding and less hardy varieties 
( such as Lancer, Scout, Gage and 
Ottawa ) are hazardous to plant. 
The task of breeding winter 
wheat in South Dakota was started 
in 1942 by John Grafius, now with 
Michigan State University, and 
(Concluded on page 7) 
(From page 4) 
Table I. Comparison of Performance of 
Experimental Hybrids Containing SD 
IO with Hybrids· SD 220 and SD 240 in 
Codington County, 1962-1964 
Average Y"eld Average Moisture 
Hybrid bu./ A. percent 
SD 220 ______ 51.9 29.3 
SD 240 ______ 53.8 34.9 
Exp. 48 ____ __ 63.0 34.4 
Exp. 49 ______ 60.3 34.4 
Exp. 51 ______ 58.9 31.8 
age score than SD 10 over the 2 
years. 
Information accumulated from 
several studies suggests that abili-
ty to regenerate new roots to re-
place the ones damaged by larval 
feeding largely accounts for the tol-
erant reaction shown by some lines. 
SD 10 has shown a high potential for 
root regeneration and a capacity to 
grow in spite of moderate root-
worm damage ( figure 3). This line 
has also demonstrated ability to 
transmit its superior characteristics 
to its hybrids. Evaluation of 12 
single crosses in 1964 in which SDlO 
was one parent gave a composite 
rating of 1.66 for all locations and 
observations. The performance of 
SDlO is particularly attractive 
when one considers that some of 
the other parents involved in the 
crosses are known to be poor in their 
rootworm reaction. 
Table 2. Comparison of Performance of Experimental Hybrids Containing SDIO 
with Hybrid SD250 at Brookings. 
1963 1962 1961 
Yield Moisture Yield Moisture Yield Moisture 
Hybrid Bu./A percent Bu./A percent Bu./ A percent 
( SD26 x B8) x SD 10 --------
(SD26 x SDPl) x SDlO --
SD250 96.3 23.4 
M14 x SDlO 
SDlO x Pa54 ___________ 
SD9 x SDlO 
(SD17A x SDlO) 
(SD26 x SD12) -------------- 89.9 23.3 
YIELD PERFORMANCE 
Should populations of the west-
ern corn rootworm reach high levels 
in the more northern counties of 
South Dakota several high yielding 
experimental hybrids which con-
tain SD 10 and other resistant in-
bred lines could be used in these 
areas ( table 1). Under conditions 
of high rootworm infestation the ex-
perimental hybrids would be ex-
pected to show a marked superior-
ity over many hybrids. 
SDlO has not been thoroughly 
tested at Brookings. A number of 
single crosses were tested in 1962 
and several 3- and 4-way crosses 
were tested before and since then. 
Results shown in table 2 indicate 
that hybrids can be developed 
which will compete with SD250, 
the standard hybrid recommended 
for the area. 
Tests in the Yankton area in 1964 
indicated that SD 10 crossed with 
70.5 21.4 
80.6 22.3 
81.8 27.2 73.2 25.7 
86.1 28.9 
84.5 29.4 
81.5 26.0 
later maturity inbreds produced hy-
brids which yielded as well or bet-
ter than popular hybrids being med 
in the area. The top yield of 103 
bushels of grain per acre was re-
corded for a single-cross hybrid in 
which SD 10 was a parent. 
It is too soon to estimate the value 
of SD 10 and other rootworm resis-
tant lines for use in a program to de-
velop rootworm resistant hybrids. 
Attack on the corn rootworm prob-
lem through breeding is only one 
step in a control program, but it is 
a significant step when coupled 
with rotation of crops or prudent 
use of effective chemicals where 
their use is indicated. D 
DISTRIBUTION 
IMPORTANT 
Figure 3. Perfonnance of SDIO (left) and SD20 (right) under conditions of 
moderate rootworm infestation. 
Plant breeders look for two 
main "plus" factors when ~ 
new release is ready: its distri-
bution ( 1) to other experi-
ment stations, and ( 2) to com-
mercial com breeders. 
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SD 10, in process of de-
velopment for a dozen years, 
will be made available to other 
experiment stations for use in 
their plant breeding work. The 
South Dakota Experiment Sta-
tion each year receives plant 
breeding material from re-
search facilities of other states. 
This "give-and-take" process 
used by plant breeders avoids 
duplication of effort, time and 
money. 
Early release to commercial 
breeders will speed the pro-
cess of getting a number of 
rootworm resistant hybrids to 
the farmer. 
(From page 5) 
continued in 1953 by Victor Dirks, 
now at the University of Minneso-
ta. In 1956, more than 10 years after 
initial crosses, the selection SD 56-
53 caught the interest of plant 
breeders. Later designated CI 
13526, it proved to be the most out-
standing selection and conformed 
nearest to the difficult combination 
of objectives of resistance to stem 
rust, earliness, shortness, strength of 
straw, hardiness, shattering resist-
ance, and good milling and baking 
qualities. 
Exhaustive testing followed and 
this year Hume was released as 
South Dakota's newest winter 
wheat variety. Because of the recur-
rent selection breeding procedure 
the parents of Hume wheat cannot 
be clearly designated. However, 
they do include Kharkoff, Nebred, 
Cheyenne and Minter. 
After 20 years of research, Hume 
has finally reached the "pay-off' 
D. G. Wells, wheat breed-
er at South Dakota State 
University, displays heads 
of Hume winter wheat 
next to a portrait of its 
namesake, the late A. N. 
Hume, former head of 
SDSU's agronomy depart-
ment. 
stage where it becomes available 
to help growers improve their crops. 
It is being increased on 95 acres 
which may produce some 2,000 
Hume Compared With Common Varieties: Heading and Maturity. 
(Northern Regional Performance Nurseries) 
Entries Date Headed Ave. Date Ripe Ave. 
Year 1960 1961 1962 1963 June 1960 1961 1962 1963 July 
No. stations 12 8 11 13 5 4 2 2 
Hume ______ _______ 6/ 9 6/ 7 6/3 5/31 6 7/22 7/ 12 7/23 7/ 19 19 
Minter ------------ 6/14 6/10 6/ 7 6/ 5 9 7/24 7/14 7/ 24 7/ 21 21 
Nebred ___________ 6/11 6/8 6/ 5 6/ 2 7 7/22 7/ 11 7/ 21 7/ 19 18 
Yogo 6/14 6/10 6/8 6/ 5 9 7/ 23 7/ 14 7/ 21 7/ 20 20 
Lancer ----------- ------- 6/ 6 6/3 6/2 7 / 11 7/ 25 7/ 19 
Scout 6/3 6/1 5/28 7/ 9 7/ 25 7/ 20 
Winalta __________________ 6/5 6/3 7/22 7/ 20 
Hume Compared With Common Varieties: Indicated Characteristics. 
(Northern Regional Performance Nurseries) 
Entries Plant Height Lodging Wt. Per Bushel Leaf Rust Stem Rust 
Year 60-63 62-63 60-62 61-62 60-63 62-63 60-63 62-63 60-63 62-63 
Inches % Lbs. % % 
Hume 34 34 23 23 58.7 58.6 57 66 11 14 
Minter ________ 38 38 24 20 58.0 57.7 44 53 17 13 
Nebred ------ 34 34 36 32 56.4 56.4 73 80 67 66 
Y ogo _________ 38 38 38 33 54.5 52.1 64 77 60 57 
Lancer ------ 3~ 21 59.2 75 12 
Scout ---------- 33 24 57.9 80 18 
Winalta 36 58.6 72 29 
Winter Survival Percent, All Stations: Survival Percent in Uniform 
4 Row Plots Nurseries, I Row Plots 
1960 1962 1963 60-63 62-63 1959 1960 1961 1963 60-63 
Hume 89 61 64 71 63 52 54 72 32 53 
Minter ________ 84 68 77 76 73 85 70 73 65 69 
Nebred ------ 64 59 65 63 62 68 56 84 49 63 
Yogo ___ _______ 82 67 85 78 76 67 74 68 70 
Lancer ________ 46 51 49 52 88 7 49 
Scout __________ 44 40 42 40 53 4 32 
Winalta ______ 63 65 64 59 
Gage ---------- 47 74 3 41 
Ottawa ~---- 47 31 3 
7 
bushels for seed after the 1965 har-
vest. D 
( The following tables give details 
of the extensive testing of Hume 
wheat). 
Survival Percent of Hume and Other 
Varieties at Brookings in 4 Row Plots 
Entries 1960 1962 1963 60-63 
Hume ------ 80 85 80 82 
Minter ______ 73 98 83 85 
ebred ---- 60 98 73 77 
Scout ______ __ 85 5 
Lancer ______ 75 20 
Winalta ____ 88 78 
Yogo -------- 87 90 85 87 
Drill Strip Variety Trials (Bu/A), 
South Central Research Farm, Presho 
Entr;es 1961 1962 1963 1964 Ave. 
Jttawa ____ 33.8 18.0 39 .2 39.3 32.6 
Jmaha ____ 45.0 6.6 35.0 34.0 30.2 
Warrior -- 30.2 4.0 36.4 43.6 28.6 
Hume ---- 32.9 13.6 25.0 28.4 25.0 
Minter ---- 31.8 1.8 22.8 32.8 22.3 
Nebred ____ 24.7 1.4 28.4 33.6 22.0 
Rodeo ______ 21.2 28.2 34.1 
Scout ------ 41.2 
::;age ________ 38.9 
Winalta -- 38.5 36.5 
Lancer ---- 20.9 35.4 35.8 
Standard Variety Trials (Bu/ A), 
Agronomy Farm, Brookings 
Entries 1961 1962 1963 1961-63 
Hume ---- 1.9 13.8 24.4 13.4 
\1inter ____ 4.2 9.7 20 .1 11.3 
:)maha -- 3.6 3 .1 17.0 7.9 
ebred -- 1.7 1.8 7.8 3.8 
Warrior __ 3.5 1.9 5.7 3.7 
Bi on ______ 2.7 4.9 2.5 3.4 
)ttawa ____ ---- 11.6 6.3 
Rodeo ---- ---- 11.7 5.2 
Lancer ____ ---- 6.6 19.6 
Many cows that die from grass tetany 
are never observed while showing 
symptoms of the disease. 
Numerous diseases and disorders 
in farm livestock result from a de-
ficiency or imbalance of required 
minerals. Grass tetany is one of 
these diseases and reportedly is as-
sociated with a disturbance of 
magnesium metabolism. Exact 
cause of this disturbance is not fully 
understood. 
Grass tetany is not new. It was 
first reported in the Netherlands 
about 100 years ago and referred to 
as "grass paralysis." Since then it 
has been reported in Great Britain, 
Ireland, Australia, New Zealand, 
most western European countries, 
and in the United States. A dis-
order similar to grass tetany has 
been reported in the winter wheat 
grazing area, particularly the Texas 
and Oklahoma Panhandles. This 
condition, which produces symp-
toms almost identical with those of 
grass tetany, is called "wheat-pas-
ture poisoning." 
Estimates of the incidence of 
grass tetany vary widely. In most 
countries the percentage of cows 
affected is quite low. However, 
incidence of 10% to 20% have been 
reported in certain herds. Accurate 
estimates of death losses in South 
Dakota from grass tetany are not 
available. Incomplete reports at 
South Dakota State University in-
dicate the disease caused loss of at 
least 200 beef cows in both 1963 
and 1964. Frequency of death loss-
es within a herd vary widely from 
year to year. Reasons for this vari-
ation are not apparent. Most tetany 
cases reported in South Dakota oc-
curred in the southwestern part of 
Grass T etany 
• ,n Beef Cattle 
By J. A. MINYARD, assistant professor of animal 
science, and DELWYN DEARBORN, West River Ex-
tension livestock specialist. 
the state. Ranchers located south of 
this area in Nebraska have also re-
ported losses from grass tetany. 
SYMPTOMS OF 
GRASS TETANY 
Affiicted cattle lose appetite, are 
easily excited and show varying de-
grees· of incoordination as evidenc-
ed by staggering. An affected ani-
mal may grind its teeth and salivate 
profusely. General tetanic contra~-
tions of the muscles follow until 
the animal nears a state of prostra-
tion. If treatment is not administer-
ed promptly the affected animal of-
ten goes into convulsions and, in 
many cases, dies. 
A sudden noise, or handling an 
affected animal, may cause excite-
ment and bring on convulsions. If 
an animal is to receive treatment, 
the excitement which results may 
be sufficient to produce convulsions. 
Milk fever, which is associated 
with low blood calcium, produces 
symptoms similar to those of · grass 
tetany. Sometimes external symp-
toms make it difficult to distinguish 
between the two diseases. How-
ever the interval between calving 
and the appearance of the disorder 
can be helpful in distinguishing be-
tween the two. In general, tetany 
appears between the 1st and 12th 
week following calving, whereas 
milk fever most frequently occurs 
during the first few days after calv-
ing. Excessive irritability associated 
with grass tetany is not evident 
with milk fever. 
CAUSE OF GRASS TET ANY 
Grass tetany is usually associated 
with a low level of magnesium in 
the blood serum ( hypomagnesem-
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ia). Although this association is 
commonly accepted and is the basis 
for most research work, it should 
be recognized that there are ex-
ceptions. Some stricken animals ex-
hibit normal or high levels of blood 
magnesium while extremely low 
levels of blood magnesium have 
been observed among some ani-
mals apparently healthy and unaf-
fected. 
The cause of hypomagnesemia is 
not clearly understood. Two theor-
ies have received considerable at-
tention. One suggests that when 
cows are turned to pasture in the 
spring, or in the case of range cat-
tle when green grass starts, the ani-
mals may not consume sufficient dry 
matter to provide an adequate in-
take of magnesium. The other 
theory holds that some barrier pre-
vents magnesium from being prop-
erly utilized. 
A more recent view combines 
these two theories. According to 
this view, hypomagnesemia occurs 
because the animal fails to ade-
quately utilize the magnesium 
which may already be in short sup-
ply. 
Lowered levels of blood calcium 
are sometimes observed in cases of 
grass tetany. Generally, there is no 
appreciable change in blood phos-
phorus values. The ratios of calc-
ium to magnesium and phosphorus 
to magnesium in blood serum are 
generally increased with grass tet-
any. 
Although the relationship be-
tween grass tetany and hypomag-
nesemia has been well established, 
it should be recognized that analy-
sis of blood serum to ascertain · 
whether an animal is suffering from 
(or dies from) grass tetany is diffi-
cult. Time of sampling appears to 
be a major problem. If a blood 
sample is taken shortly after death, 
or immediately before death, the 
information it yields is unreliable. 
In some animals suffering from 
convulsions there is an immediate 
rise in the magnesium level of the 
serum due to the release of mag-
nesium by the body tissues. · If a 
blood sample is to provide accurate 
information and serve as a reliable 
indicator of hypomagnesemia, it 
should be taken before the tetany 
attack. 
Observations reported from sev-
eral countries suggest other factors 
may be associated with the inci-
dence of grass tetany. Observations 
in South Dakota support the associ-
ation of the following factors: 
• Affected cows generally are 
grazing a new growth of grass. 
Most death losses from grass tetany 
occur immediately following the 
first rapid growth of new grass. 
T etany occurs among cows grazing 
either tame grasses, such as crested 
wheatgrass, or native range. West-
ern wheatgrass is the most preva-
lent early spring grass in the native 
range area of South Dakota where 
grass tetany is a problem. Some 
years a large amount of annual 
bromes, commonly referred to as 
cheatgrass, are present in the native 
ranges. 
• Affected cows are usually nurs-
ing young calves. Almost all cases 
of grass tetany in South Dakota in-
volved mature cows suckling calves. 
Grass tetany rarely affects a male, a 
dry female, or a first calf heifer. A 
few cases have been reported in 
fall and winter calves that are still 
nursing their dams during the criti-
cal spring period. 
• Grass tetany most frequently 
occurs with cool temperatures. Re-
search results from the Netherlands 
indicate the frequency of grass 
tetany to be highest with a rise in 
temperature, occurring before the 
average temperature reaches about 
57°F. Long time records at the 
Rapid City weather station indicate 
a mean temperature of 57 degrees is 
reached about May 20. Seldom has 
there been a case of grass tetany 
reported in western South Dakota 
later than May 20. The frequency 
of grass tetany decreases from May 
10 to May 20 as compared with the 
frequency during the most critical 
period (from April 15 to May 10). 
TREATMENT 
The most common treatment used 
in cases of grass tetany is a dextrose 
solution containing both calcium 
and magnesium. An initial dosage of 
500 cc, injected intravenously, is 
normally recommended for cows. 
This treatment has been quite suc-
cessful if administered before symp-
toms become severe. 
Timely treatment of range cows 
is often difficult because of rapid 
onset of the disease. The time inter-
val from appearance of initial symp-
toms to death of the animal is ex-
tremely variable, ranging from a 
few minutes to more than a day. An 
interval of 2 to 6 hours is common. 
Range beef cows are seldom ob-
served more than once daily. There-
fore, many cows that die from grass 
tetany are never observed while 
showing symptoms of the disease. 
This reduces the effectiveness of a 
recommended treatment adminis-
tered by the rancher or veterinar-
ian. 
PREVENTION 
Recommendations for preven-
tion of grass tetany must be con-
sidered both for reliability and prac-
ticality. It has often been recom-
mended that cows in an area where 
grass tetany is a problem should 
not be allowed to graze when the 
grass is young and growing rapid-
ly. Instead they may be confinea 
to a drylot and fed hay of sufficient 
quality and quantity to meet their 
daily nutritional requirements. This 
has been shown to be an effective 
method for preventing grass tetany. 
However it may be impractical and 
expensive for many range opera-
tors. 
Other methods of preventing 
grass tetany among cows on pas-
ture have been studied. These 
studies have generally been con-
cerned with increasing dietary 
magnesium intake. 
One method for increasing mag-
nesium intake is to top dress the 
pasture with calcined magnesite or 
other magnesium fertilizers. The 
prevention of grass tetany in this 
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manner depends on the resulting in-
crease of magnesium content in the 
young grass plants. The amount and 
formulation of fertilizer required in 
relation to various soil types and 
rainfall are not well established. 
Due to the large areas grazed by 
range beef cattle in western South 
Dakota, the practicality of this 
method is questionable. 
Another method of increasing 
magnesium intake which has pro-
vided effective and practical re-
sults has been the feeding of a pal-
atable supplement containing mag-
nesium. A recent recommendation 
suggests an allowance of 50 grams 
of magnesium oxide per head daily 
for lactating cows grazing tetany-
prone pastures. This level, how-
ever, is in excess of the level of 
magnesium generally considered to 
be adequate for cattle. The mini-
mum dietary magnesium require-
ment for growing dairy heifers has 
been estimated to be 2.1 grams daily 
at 150 lb. live weight and 6.4 grams 
at 1200 lb. live weight. Require-
ments for the lactating cow appear 
to be about 5.4 grams of magnesium 
daily for maintenance plus 1.8 
grams per gallon of milk produced. 
These amounts are estimated to be 
Grass tetany is most frequently ob-
served among mature cows suckling 
young calves. 
less than 0.1 percent of the total 
diet. 
Based on the above values, the 
daily magnesium requirement of 
beef cows nursing young calves is 
probably in the range of 6 to 10 
grams per head daily. Using mag-
nesium oxide, which is approxi-
mately 60% magnesium, between 10 
and 17 grams would be required to 
supply the suggested amount. Since 
some magnesium would be obtain-
ed from the feed a daily supple-
ment of 8 to 14 grams of magnes-
ium oxide should be adequate for 
lactating beef cows. 
FIELD TRIALS IN SO. DAK.1 
A series of field trials, conducted 
cooperatively with private ranch-
ers in Shannon County, started in 
1963. Major objectives of these 
trials were to (1) study effects of 
magnesium and calcium supple-
mentation on incidence of grass 
tetany, and ( 2) evaluate practicality 
of supplying supplemental magnes-
ium and calcium to range beef 
cows. 
A total of five trials have been 
conducted over a 2-year period on 
three different ranches, all of 
which had previously experienced 
grass tetany losses. The trials in-
1 Appreciation is expressed to Marvin Heesack-
er, Manderson, S. D. , Robert Johnson, Por-
cupine, S. D ., and Jack Locker, Porcupine fo r 
providing the cattle and conducting the trials. 
Acknowledgement is made to Dow Chemical 
Co., Midland, Mich ., supplier of magnesium 
oxide; International Minerals and Chemical 
Corp., Skokie, Ill., and Ranch-Way Feed Mill s 
Co. , Fort Collins, Colo., suppliers of diacalc-
ium phosphate, and Magowan Grain Com-
pany. Gordon , Neb., for preparing the feeds. 
Affiicted cow being treated. 
volved more than 1,000 beef cows. 
In each trial the individual herds 
were randomly divided into two 
groups about March 20 of each 
year. One group of cows in each 
herd was fed a supplement calcu-
lated to supply 6 grams of magnes-
ium and 12 grams of calcium per 
head daily. The remaining group, 
serving as a control, was fed a simi-
lar supplement but without added 
calcium or magnesium. All cows 
were fed from about March 20 to 
May 10. In each trial the two groups 
grazed adjoining pastures consider-
ed to be similar with respect to the 
probable occurrance of grass tetany. 
The pelleted supplements, both con-
trol and treated, were readily con-
sumed without noticeable scouring 
or other apparent digestive distur-
bances. 
A summary of grass tetany cases 
and incidence of death is shown in 
table 1. Eighteen cases (11 fatal) of 
grass tetany occurred among 505 
cows in the control group. In the 
treated group of 504 cows one case 
of grass tetany was observed. These 
preliminary results indicate that the 
incidence of grass tetany was re-
duced by supplementing range beef 
cows with magnesium and calcium. 
Additional work appears needed to 
further evaluate levels of magnes-
ium as well as the effect of other 
supplements. 
RECOMMENDATIONS FOR 
SOUTH DAKOTA RANCHERS 
While the exact cause of grass 
tetany is not yet clearly understood 
and more information is needed 
concerning proper mineral supple-
mentation where tetany is a prob-
lem, indications are that the inci-
dence can be reduced. 
The following recommendations 
are suggested: 
1. Make sure that lactating beef 
cows receive sufficient energy to at 
least maintain, and preferably gain, 
body weight from April 1 to May 15. 
This may require energy supple-
mentation in addition to grazing. 
Additional energy may be supplied 
by feeding high quality hay, crack-
ed grain or high energy pellets. To 
insure adequate consumption of hay 
or grain mixtures, the cows may 
have to be confined when green 
grass starts. If pellets are fed on the 
range, care should be taken in form-
ulating the supplement to insure 
maximum palatability. Corn, barley, 
alfalfa and molasses are palatable 
and work well in an energy supple-
ment. 
2. Provide a supplemental source 
of magnesium, calcium and phos-
phorus. Due to erratic mineral con-
sumption when fed free choice, it 
may be well to force-feed these 
minerals from April 1 to May 15. If 
cows are being fed energy or pro-
tein cake on the range it is recom-
mended that these minerals be in-
cluded in the supplement at levels 
which would supply at least 6 grams 
of magnesium, and approximately 
15 grams each of calcium and phos-
phorus per head daily. 
3. Regardless of the method used, 
it is important that all cows in the 
herd actually consume the magnes-
ium supplement regularly, both be-
fore and during the critical period. 
Surplus magnesium is apparently 
not stored to a great extent in the 
animal's body. Giving cows extra 
magnesium before new grass starts 
without supplementing them while 
on grass cannot be expected to pre-
vent the disease. A rapid and severe 
fall in blood magnesium levels may 
occur within 48 hours after the 
magnesium supplementation has 
ceased. D 
Table 1. Influence of Magnesium and Calcium Supplementation on the Incidence 
of Grass Tetany 
Ranrh No. l* 
Control Treated Control 
No. cows 190 190 295 
No. tetany casest __ 0 0 15 
No. deaths ------------ 0 0 8 
*Represents composite totals for 1963 and 1964 
t Cooperated in 1964 only 
+Diagnosed and reported by each rancher 
10 
2* 
Treated 
294 
1 
1 
3t 
Ranches 
Combined 
Control Treated: Control Treated 
30 
3 
3 
20 
0 
0 
505 
18 
11 
504 
1 
1 
SUDAN HYBRIDS By H ow ARD VOELKER, professor of dairy science 
Hybrid Sudan forages recently 
developed include some from in-
bred lines and others from Sudan-
sorghum crosses. The resulting hy-
bridization has been claimed to im-
prove germination, growth and 
yields. 
To check some of these claims 
(including yielding ability, milk 
production response, protein level 
of the forage) research was design-
ed to obtain answers concerning 
these hybrids as pasture for dairy 
cattle. 
HOW RESEARCH 
WAS CONDUCTED 
A field of 23.2 acres was measured 
into four equal areas. All areas were 
plowed, disked and drilled in the 
same manner. One area was plant-
ed to "Trudan l," a hybrid produced 
by crossing inbred lines of Sudan. 
The second area was planted to 
"Sweet Sioux," a Sudan-sorghum in-
bred cross, and the third area was 
planted to the well known Sudan 
variety, "Piper." The fourth area 
was planted to three equally divid-
ed strips of the three kinds tested, 
in order to determine grazing pre-
ferences or palatability rank. 
When the first variety was more 
than 18 inches high, grazing was 
started, with the rotation order of 
fastest to slowest early growth. The 
varieties had been drilled in at 20 
pounds per acre with a regular small 
grain drill. The plots were on low 
ground. The soil had been wet 
early in the spring but had dried 
and was exceptionally dry at plant-
ing time. It was not fertilized. This 
resulted in an environmental stress 
during germination and growth. 
EARLY GROWTH 
The plots were planted on June 
4, 1964, and pastured starting July 
13. Under less droughty conditions, 
growth probably would have been 
faster. The Sudan-sorghum hybrid 
Sweet Sioux reached 18-inch aver-
age height first, 29 days after plant-
ing. It was grazed by 50 dairy cows 
for 3.5 days. The Sudan inbred 
cross, Trudan 1 was then grazed for 
4 days. Piper ran a poor third and 
for dairy cat::t:le 
was not even ready for grazing fol-
lowing Trudan 1. These hybrids 
have tremendous ability for rapid 
early growth, even under stress con-
ditions of weather and drought. 
When the hybrids were 15 to 18 
inches tall, the Piper was 10 inches 
tall. 
PALATABILITY 
We found that the cows, some of 
which had been in drylot continu-
ously for several years, really relish-
ed the chance to get out and graze 
some honest-to-goodness green pas-
ture. These pastures were so pala-
table to the cows that the animals 
would fill on pasture and leave their 
grain in the barn. A strip of dry, 
previously-grazed permanent pas-
ture was available to the cows while 
on the Sudans. They were never 
seen grazing the dry, tough perma-
nent grass all summer after having 
access to Sudan! 
Another measure of palatability 
was the weighed intake of supple-
mentary alfalfa-brome hay by the 
cows on Sudan. They ate very little 
hay when the Sudans were young, 
and immature. Later, as the Sudan 
became more mature, more hay 
was consumed. 
The palatability tests also in-
volved strips for grazing preference. 
The cows would try out each of the 
kinds, and would !-;O in.variably to 
Piper Sudan first, although Trudan 
1 ran a close second. The Sudan-sor-
ghum cross was a poor third in 
palatability. This was consistant in 
order of palatability through three 
rotations during the summer. How-
ever, when cows had only Sudan-
sorghum cross hybrid, they ate it 
when it was less than 30 inches tall. 
MILK PRODUCTION 
Milk production of the 50 cows 
held up surprisingly well. The cows 
maintained production above nor-
mal, considering the extremely hot 
weather, especially during the 
second and third rounds of grazing. 
Production was maintained higher 
than that of a group of cows main-
tained in drylot during the summer. 
The 10 highest cows increased 
average daily milk production from 
45.5 pounds per cow to 48.2 pounds, 
an increase of 2. 7 pounds during the 
first 2 weeks on Sudan pasture. The 
cows had been in drylot during the 
pre-Sudan preliminary period and 
fed good quality alfalfa hay and 
corn silage. The 40 cows in lower 
level of production averaged 34 
pounds milk daily. They did not in-
crease in milk production on Sudan. 
After the trial ended at the first 
frost, in 2 weeks time the high pro-
ducing group dropped 1.5 pounds 
milk per cow daily. The lower pro-
ducing cows, during that 2 weeks, 
dropped 2.7 pounds milk per cow 
daily. The ten highest cows pro-
duced 48.2 pounds milk per cow 
daily during the first two weeks 
and ended on September 12th at 
47.9 pounds after milking during 
the two months of abnormally hot 
weather. Concurrently with the 
Sudan trial 14 cows in drylot, fed 
alfalfa hay and corn sUage, declin-
ed 2.0 pounds of milk per cow in 
daily production. Milk fat of all 50 
cows on Sudan was 3.4% in June be-
fore the trial. It increased to 3.65% 
during the 2 months of Sudan feed-
ing and declined to 3.4% in Septem-
ber, after the Sudan trial. Milk 
solids-not-fat was 9.0% before and 
after the trial; 9.1 % during Sudan 
feeding. During the three periods 
Table 1. Growth of Sudan Plants 
Variety 
Sweet Sioux Trudan Piper 
Date Conditions Plant ht., inches 
6/ 4/ 64 All varieties planted 
7/3/ 64 Before first grazing ______ ____________ __ 18.0 15.0 10.4 
7/ 24/ 64 Maximum ht. 1st growth __ __________ 48.5 35.2 24.8 
8/3 / 64 Second grazing _________ 38.8 36.3 26.8 
8/24 / 64 Preference plots, 2nd grazing ____ 23.9 24.8 23.3 
8/ 27/64 Third grazing 22.8 19.0 18.5 
9/ 9/ 64 Preference plots, 3rd grazing ____ 18.9 22.4 15.8 
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production increased 1. 1 pounds 
milk per cow daily on Trudan 1. 
Production decreased 0.1 and 0.9 
pounds, respectively on the Sweet 
Sioux and Piper Sudans. 
BODY WEIGHTS OF COWS 
The cows weighed an average of 
1,367 pounds at the start of the trial 
and 1,365 pounds a week after start-
ing the Sudan grazing. During the 
hottest weather they declined to 
1,336 pounds. By the end of the 
h-ial the cows were back to 1,365 
pounds average weight. The cows 
on Trudan 1 appeared to come off 
pasture with greater barrel fill. The 
Trudan 1 also appeared to take the 
tramping of grazing very well. 
GROWTH OF PLANTS 
Growth of the Sudans is shown 
at various dates in table 1. Protect-
ed areas were enclosed where the 
cows could not eat the Sudan. Also, 
various sections in the field ·were 
measured for growth and yield be-
fore grazing started on each plot. 
Sweet Sioux reached grazing 
height first, in less than one month 
after planting. Also, this Sudan-sor-
ghum hybrid reached highest max-
imum growth. However, more of 
the coarse stems of this variety 
were refused by the cows. Trudan 1 
grew finer stems and appeared to 
spread thicker over the ground es-
pecially in the second and third 
growths. The Piper ran a poor third 
in early growth, maximum height of 
plants, and recovery after grazing. 
YIELDS PER ACRE 
Yields per acre, taken from the 
protected "cages" and from random 
areas at the start of each grazing 
period were averaged for each cut-
ting. The yields are shown in table 
2. 
Table 2. Yields Per Acre During Three 
Grazing Periods 
Trudan Sweet Sioux Piper 
Grazing Period tons per acre 
1 
2 
3 
Total 
Total dry matter 
6.81 
6.34 
3.98 
17.13 
3.08 
6.26 
4.86 
3.50 
14.62 
2.66 
3.57 
4.22 
2.80 
10.59 
2.26 
The Trod.an 1 yielded 1.62 times 
more than Piper and contained 1.36 
times more dry matter. Sweet Sioux 
yielded 1.38 times more green mat-
erial and 1.18 times more dry mat-
ter than Piper. The yields per acre 
were reflected in the hay consump-
tion. During the first grazing the 
cows consumed 5.1 pounds hay 
daily on Trudan 1 pasture, 4.7 
pounds on Sweet Sioux, and 8.5 
pounds on Piper. However in the 
latter part of the summer, more 
hay was consumed: Trudan 1, 11.5 
Chemical Analyses, Dry Basis ( all figures are percents). 
Piper 
78.6 moisture 
Trudan 
8 2.0 moisture 
pounds per cow day; Sweet Sioux, 
13.8 pounds; Piper 14.5 pounds. 
Hay consumption was highest 
when the Sudan growth was tallest 
as the Sudans apparently were less 
palatable then than during early 
growth. The cows refused to eat 
the Sudan-sorghum hybrid after it 
was 4 feet tall and as it headed out. 
CHEMICAL COMPOSITION 
The Sudans were analyzed from 
44 samples taken during the sum-
mer. The summaries of analyses are 
shown by the accompanying charts. 
All of the Sudans were high in 
moisture. With only about 20% dry 
matter, much of the forage is water. 
Also, protein content of all of the 
Sudans was relatively low compar-
ed to crops such as immature alfalfa 
which contain about three times as 
much protein. The fiber content of 
all the Sudans was fairly low aver-
aging from 21 % to 23.5% fiber. How-
ever, several samples of mature 
Trudan 1 and Sweet Sioux after 
heading, were 29% to 32% fiber. This 
raises a question concerning the 
potential value of these crops if 
made into mature haylage or silage. 
It appears that they must be cut 
when about 30 inches high and cer-
tainly when less than 48 inches or 
more high, to be low in fiber. It was 
noticed that cows would leave the 
taller mature Sudan plants, also. D 
Sweet Sioux 
81.8 moisture 
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HARDING PERKINS CORSON MC PHERSON 
BENNETT TOOO 
Major larval damage and high adult population 1963. 
Extension of major larval damage and high adult population 1964. 
Expected extension of major damage in 1965. 
Corn rootworm cost South Dako-
ta farmers about $5 million in crop 
damage the past 2 years. The insect 
becomes a problem for more farm-
ers as it advances northward about 
60 miles annually. Damage can be 
reduced considerably although en-
tomologists say 100% control is im-
possible. 
Farmers and entomologists ex-
perienced in reducing corn root-
worm damage emphasize that to ef-
fectively battle the pest the right 
insecticide must be used at the right 
time in the right way. 
Corn rootworm is found through-
out South Dakota but so far main 
damage is in the southeastern half 
and extreme western parts of the 
State. South Dakota county Exten-
sion agents have kept in close touch 
with corn rootworm problems and 
From material by Benjamin H. 
Kantack, Extension Entomologist, 
and Robert J. Walstrom, Head, 
Entomology-Zoology Department. 
through them farmers have a ready 
source of latest information. 
A COMPLICATED PROBLEM 
The corn rootworm problem is 
complicated. Control is not neces-
sarily any more difficult than for 
many other insects-but it must be 
done right. 
Reasons why control measures 
are complicated: 
• Three species of corn root-
worm cause damage in South Dako-
ta: western (striped), northern 
(green), and southern (spotted). 
The western species in addition has 
produced a strain resistant to aldrin 
and heptachlor-the previously re-
commended insecticides. Entomol-
ogists are now recommending or-
ganic phosphate insecticides which 
control all species of corn root-
worm larvae-resistant or not. 
• The insect causes damage in 
both the larval and adult stages. 
Control for either stage is different. 
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Organic phosphate insecticides 
are recommended for control of 
corn rootworm in 1965 in all 
shaded areas. 
• Damage occurs at different per-
iods and on different parts of the 
corn plant. 
DAMAGE FROM 
CORN ROOTWORM 
Adult western corn rootworms 
lay eggs in the ground ( usually in 
the top 6 inches) in late summer 
and early fall. Eggs hatch into lar-
vae that eat small roots and tunnel 
into large roots. The most severe in-
jury occurs in late June and the first 
3 weeks in July. Infested fields often 
severely lodge, especially if new 
root growth does not develop dur-
ing the time of maximum worm 
(larvae) feeding. 
Then following a short inactive 
pupae stage, adults emerge in late 
July through September. Adults 
feed on corn silks and sometimes on 
pollen and leaves. Damage to silks 
sometimes interferes with proper 
pollination resulting in poorly filled 
ears. Starting about August 1 adults 
lay eggs which overwinter and the 
life cycle repeats. The nmthem corn 
rootworm usually develops a little 
later in the season. The southern 
species ( also known as the spotted 
cucumber beetle) overwinters as an 
adult in the southern states and 
lays eggs in South Dakota corn 
fields in the spring. 
INSECTICIDES USED 
FOR CONTROL 
Against Larvae - At Planting 
Time. Organic phosphates in gran-
ular form are recommended by en-
tomologists for 1965 control of com 
rootworm in South Dakota. These 
chemicals include: ethyl parathion 
( stabilized form-Niran), Diazinon 
( lOG and 14G), and Thimet ( phor-
ate). A parathion-aldrin combina-
tion will be used by some farmers 
because aldrin also gives control of 
cutworms and wireworms. 
Against Adult Beetles-At Silk-
ing Time. If more than three 
adult beetles per plant are noted, 
look out for next year-it is prob-
able these adults have already de-
posited eggs. 
maize dwart mosaic 
By C. M. NAGEL, professor and head, de-
partment of plant pathology. 
Experiment Station plant pathol-
ogists are keeping close tab on a 
new corn virus in an effort to have a 
head start should the disease spread 
northwestward from Ohio, Illinois 
and Indiana to pose a threat in 
South Dakota. 
Besides serving to protect corn 
producers from potential losses, the 
investigations at South Dakota State 
University illustrate how experi-
ment stations of various State and 
Federal research agencies pool re-
sources to wage battle against 
threats to the Nation's agriculture. 
The new corn virus disease is 
called "maize dwarf mosaic" and 
currently is found in Ohio, Indiana 
and Illinois. It closely resembles 
corn stunt disease, common in 
southern states for years, and part-
ly because of this it is often difficult 
to identify. 
Control measures against adults 
are not considered practical for re-
ducing the following years' infesta-
tion. Control is suggested only 
when interference with pollination 
appears likely-before the silks are 
damaged to where less than a half 
inch of silk protrudes from the tip 
of the ear. Insecticides used are 
malathion, Diazinon, Sevin. Appli-
cations must be made strictly ac-
cording to recommendations if corn 
is to be fed to livestock. 
HOW CHEMICALS 
ARE APPLIED 
Against Larvae. At planting time 
the insecticide is incorporated into 
the top half inch of soil in a 4- to 7 -
inch band over the seed, not with it. 
This is done by applying insecti-
cide granules ahead of the press 
wheels or covering disks or by drag-
ging chains behind the planter. In 
dragging com for weed control it is 
important to drag in the direction 
of the rows and in the rows-not be-
tween them. 
Against Adults. Ground sprays 
by farmers to prevent damage to 
Maize dwarf mosaic has not been 
definitely diagnosed in states bord-
ering South Dakota. Although 
symptoms similar to the disease 
have been found in east central 
South Dakota it has not been es-
tablished that maize dwarf mosaic 
is present. Iowa has reported a di-
sease similar to the new virus but, 
again, it has not been established 
as being the same. 
Main damage from maize dwarf 
mosaic is serious dwarfing and 
failure to set ears. When late sea-
son infection occurs it may cause 
reduced kernel set. Leaves are light 
green or a variety of shades of red 
in color. It can be transmitted from 
one plant to another in the field by 
the corn leaf aphid and by mechani-
cal means in greenhouse experi-
ments. 
The disease continued to spread 
quite rapidly particularly in Ohio 
in 1964 and now may be found in 
most parts of that state. Although 
damage has been limited, indica-
tions are that it could have impor-
tant and far reaching effects on 
14 
silks. Aerial sprays of more toxic 
materials ( such as ethyl parathion 
for adult control) should be made 
only by experienced applicators. 
OTHER AIDS TO 
REDUCE DAMAGE 
Proper application is difficult 
on windy days or on rough seed 
beds. 
Crop rotation is not a control 
but does reduce western corn 
rootworm populations. Larvae 
are not injurious to the roots of 
sorghum, sudan or milo. 
Weed-free fields also tend to 
reduce infestations because 
adult beetles move to weeds 
when com plants become dry. 
Plant early and use cultural 
practices to promote good root 
systems. 
Entomologists emphasize that 
control of corn rootworm involves 
working with poisons and all insec-
ticides should be respected as such. 
Labels on insecticide containers 
must be followed exactly to provide 
the proper rate at the right time, the 
right way, and in a safe manner. D 
I 
cornbelt corn production if it con-
tinues to spread. 
Developing hybrids resistant to 
maize dwarf mosaic is a main con-
cern as a starter. This search for 
sources of resistance was discussed 
at a recent corn disease conference 
called by the Ohio Agricultural Ex-
periment Station at Wooster which 
plant pathologists from South Da-
kota attended. 
Inbred lines of corn developed 
and adapted to South Dakota are 
to be tested outside the state as 
possible sources of resistance. If re-
sistant or tolerant lines are found 
they will be incorporated into new 
hybrids in the event the disease 
should continue to spread into the 
northwestern area of the cornbelt 
and into South Dakota. 
Growers are asked to call or write 
the plant pathology department at 
South Dakota State University, 
Brookings, if they notice plants in 
their fields next season that have 
symptoms like those described for 
maize dwarf mosaic. 
Amino Acid St:udies Using Human Subjeds 
By LIDA BuRRILL and CECILIA ScttucK, 
professors of food and nutritt'on research 
Protein, which we get mainly 
from meat, cheese, eggs and cereal 
products, is an important part of the 
diet for all of tis. It is made up of 
units called amino acids. Not all 
proteins are of equal value for the 
maintenance of body tissue and 
growth largely because of differ-
ences in the combination of amino 
acids making up the protein. 
There are more than 20 individ-
ual amino acids and of these, eight 
are essential for the building of 
body protein. One of the so-called 
dietary essentials is phenylalanine. 
However, a second amino acid, 
known as tyrosine, can be substitut-
ed in part for phenylalanine. The 
extent to which one amino acid may 
be substituted for another has been 
investigated by Experiment Station 
research workers in the field of food 
and nutrition at South Dakota State 
University. 
This information is useful in judg-
ing how well proteins with varying 
amounts of phenylalanine and tyro-
sine meet the needs of the body. 
Also, the extent to which tyrosine 
can be substituted for phenylala-
nine has recently become of special 
interest in connection with the 
metabolic disturbance known as 
phenylketonuria ( PKU) in which 
inf ants and young children fail to 
utilize phenylalanine. 
HOW INVESTIGATION 
WAS CONDUCTED 
The subjects for the study were 
22 university students, 13 women 
and 9 men, who were maintained on 
constant weighed diets containing 
varying levels of phenylalanine and 
tyrosine for periods of 5 to 6 days 
for each level. The students ate to-
gether at a diet table in the labor-
atory where they reported for three 
meals each day. 
The nitrogen balance procedure 
was used to judge results. This is a 
method in which the intake of nitro-
gen, supplied by proteins and ami-
no acids, and the body loss of nitro-
gen-most of which is excreted in 
the urine-are measured. When in-
take and output are approximately 
equal, the subjects are considered 
to be in a nitrogen equilibrium. If 
the nitrogen intake is in excess of 
that excreted there is storage of ni-
trogen. The reverse situation indi-
cates a loss of body nitrogen. Nitro-
gen equilibrium ( or positive bal-
ance indicated by "+" signs in the 
accompanying tables) is interpret-
ed to mean that the intake of the 
amino acids under study is suffi-
cient to meet the needs of the adult. 
RESULTS 
With no tyrosine in the diet the 
women needed from 600 to 700 mg. 
of phenylalanine daily to maintain 
nitrogen equilibrium and the men 
900 to 1,000 mg. With an intake ot 
200 mg. tyrosine, nitrogen equilibr-
ium was maintained by both the 
women and men on 400 to 500 mg. 
of phenylalanine. Less consistent 
results were obtained when the ty-
rosine level was raised to 400 mg. 
The findings suggest that tyrosine 
can replace trom 40% to 50% of the 
phenylalanine in the diet. Certain 
other investigators have found a 
somewhat higher replacement 
value. 
UTILIZATION OF 
PROTEIN IN ROLLED OATS 
A second study concerned utili-
zation of protein in rolled oats com-
pared with an equivalent mixture of 
amino acids. A further evaluation of 
the rolled oats protein was made 
using as a standard the tentative 
minimum recommendation for es-
sential amino acids of the Food and 
Agriculture Organization ( F AO) 
of the United Nations. 
METHOD OF 
CARRYING OUT STUDY 
Six university women students 
were fed constant weighed diets for 
8-day periods containing: ( 1) the 
Table 1 - Mean Nitrogen Balances with Different Levels of Tyrosine and Phenylalanine. 
300 
g/day 
-0.78 
500 
g/day 
-0.92 
400 
g/ day 
-0.67 
550 
g/ day 
-0.67 
Without tyrosine 
Phenylalanine, mg. 
500 550 
g/ day g/day 
-0.50 -0.39 
Without tyrosine 
Phenylalanine, mg. 
700 
g/ day 
-0.95 
800 
g/day 
-0.64 
600 
g/day 
+0.12 
900 
g/day 
-0.17* 
700 
g/ day 
+0.33 
1000 
g/ day 
+0.13 
Women 
Tyrosine, 200 mg. Tyrosine, 400 mg. 
Phenylalanine, mg. Phenylalanine, mg. 
200 300 400 500 300 400 500 600 
g/day g/ day g/ day g/day g/day g/ day g/ day g/day 
-0.65 -0.58 - 0.23* +0.14 + 0.74 +0.45 -0.005* +0.10 
Men 
Tyrosine, 200 mg. Tyrosine, 400 mg. 
Phenylalanine, mg. Phenylalanine, mg. 
400 500 400 500 600 800 
g/ day g/ day g/day g/ day g/ day g/day 
-0.23* -0.15* -0.58 -0.16* - 0.11 * -0.35 
• within equilibrium zone. + indica tes that subjects were storing nitrogen. - indicates loss of nitrogen. 
15 
General view of spring s~eded nursery, Brookings. 
Amino acids . .. 
F AO essential amino acid mixture, 
( 2) 110 gm. rolled oats, ( 3) the 
amino acid equivalent of 110 gm. 
rolled oats, ( 4) 130 gm. rolled oats, 
and ( 5) the amino acid equivalent 
of 130 gm. rolled oats. All diets were 
planned to furnish approximately 9 
gm. of nitrogen. As before, the sub-
jects ate at the diet table in the 
laboratory. Nitrogen balances of the 
Table 2. Nitrogen Intake, Output and Balance on the Different Diets 
Diet Mean Mean Mean 
Pattern Intake Range Output Range Balance Range 
gm. gm. gm. 
Ordinary 
foods -------- 8.85 8.81 to 8.97 8.58 8.20 to 9.15 +0.27 -0.16* to +o.77 
FAO -------- 8.98 8.95 to 9.05 9.14 8.54 to 9.83 -0.15* - 0.78 to +0.42 
FAO -------- 8.91 8.88 to 8.98 9.08 8.64 to 9.50 -0.17* -0.62 to +o.25 
130 g 
R. oats ______ 9.73 9.70 to 9.80 9.24 8.88 to 9.89 +o.48 -0.09* to +o.84 
A.A. equiv. 
to 130 g 
R. oats _____ 8.98 8.95 to 9.04 8.56 8.01 to 9.12 +0.42 -0.17* to +o.95 
110g 
R. oats ______ 9.92 9.84 to 10.03 9.28 8.96 to 9.64 +0.64 +0.20 to +o.89 
A.A,. equiv. 
CO 110 g 
R. oats ______ 9.10 8.81 to 9.30 8.86 8.47 to 9.29 +0.24 +0.01 to +0.61 
Ordinary 
foods -------- 8.80 8.77 to 8.87 6.47 5.96 to . 7.20 +2.34 +1 .67 to +2.88 
+positive nitrogen balance -negative nitrogen balance *within equilibrium zone 
16 
subjects were determined for the 
different diets. These are ·recorded 
in table 2. 
RESULTS 
Most subjects had great~r storage 
of nitrogen on the rolled oats diets 
and their amino acid equivalents 
than on the diet containing the F AO 
mixture of amino acids . Also, on the 
110 gm. level of rolled oats, storage 
was usually greater than on the diet 
containing the corresponding ami-
no acid equivalent. This could indi-
cate that the superiority of the in-
tact protein of rolled oats was not 
altogether due to its amino acid 
makeup. The total nitrogen -of the 
rolled oats was higher than could be 
accounted for by the amino acids 
present. This unidentified nitrogen 
may explain the better utilization of 
the intact protein over that of its 
corresponding amino acid mixture. 
But it was only at the lower more 
critical level of rolled oats that this 
difference was evident. It was not 
observed at 130-gram level. D 
new 
• • vanebes 
of 
small 
•• 
grain 
Improvement of small grains in 
South Dakota has been a continu-
ous process for more than 40 years. 
The latest advancements in science 
have been used as they became 
available during this time. 
(New varieties of small grain of interest 
to South Dakota growers are described 
here by Agricultural Experiment Station 
agronomy and plant pathology staff mem-
bers. They are: Rulon S. Albrechtsen, assist-
ant professor of agronomy; Joseph J. Bon-
nemann, assistant agronomist; George W . 
Buchenau, associate professor of plant pa-
. thology; Vernyl D. Pederson, assistant pro-
fessor of plant pathology; Philip B. Price, 
research agronomist USDA; Darrell G. 
Wells, professor of agronomy; and Leon S. 
Wood, Extension plant pathologist.) 
Beresford Brookings 
1964 '62-64 1964 '61-64 
Crim ______ ____________ 21.4 14.0 24.7 19.5 
Can thatch -- ·----- 18.5 11.8 19.0 17.0 
Tustin ---------------- 17.0 10.1 18.8 16.8 
Lee _ ------------------ 17.4 11.0 19.5 18.5 
Pembina ------- ·---·· 17.5 12.1 17.1 20.0 
Rushmore -------- 19.4 13.1 21.6 18.2 
Selkirk ______________ 18.2 11.5 21.1 21.5 
Thatcher ---------- 19.0 11.9 18.6 15.4 
Wells durum __ __ 21.8 15.8 27.0 24.4 
Lakota durum __ 21.7 16.4 22.9 24.2 
Before advanced scientific plant 
breeding procedures were develop-
ed, small grain improvement was 
made almost solely by introducing 
different seed stocks from abroad or 
from other areas of this country. 
Introduction of improved varie-
ties is more common today thari 
ever before. A steady flow of new 
oat, wheat, barley, rye or flax varie-
ties move into South Dakota from 
other states and other countries. 
These introductions may be well 
adapted if the South Dakota climate 
is like or complementary to that of 
the area where the new varieties 
Spring Wheat Yields in South, Dakota 
Cottonwood Eureka Highmore 
1964 '63-64 1964 '62-64 1964 '61-64 
BUSHELS PER ACRE 
23.1 18.4 39.7 25.1 24.0 22.6 
24.9 20.8 32.6 23.6 24.9 20.9 
28.1 21.5 35.8 24.9 23.8 22 .7 
20.6 16.2 27.9 22.7 20.3 22.7 
22.4 18.6 33.6 27.0 23.4 23.9 
27.9 23.3 32.4 24.4 25.3 22.2 
24.0 19.7 31.0 24.5 26.4 23.5 
23.0 19.3 32.5 24.6 22.9 19.9 
48.6 31.1 27.5 29.3 
50.1 32.1 29.6 28.1 
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• Wheat 
• Rye 
•oats 
• Flax 
• Barley 
were developed. Cooperative test-
ing of experimental strains by cereal 
breeders in states of this region 
helps to locate the best new strains 
for any area where tests are made. 
Among varieties recommended 
the following were developed by 
the South Dakota Agricultural Ex-
periment Station: Summit flax, Ort-
ley oats, Rushmore spring wheat, 
Hume winter wheat, Pierre rye, and 
Plains and Liberty barley. 
Improvement continues on an 
ever expanding scale. Through 
breeding we can lessen crop losses 
due to insects, diseases, lodging, 
Newell 
Watertown Dryland Irrigated 
1964 '61-64 1964 '62-64 1964 '61-64 
29.1 19.9 25.3 27.5 23.5 24.1 
26.1 16.7 20.8 21.0 26.0 26.1 
24.0 18.7 23.3 26.0 20.1 23.1 
23 .0 17.5 21.0 24.9 21.0 23.6 
23 .2 21.2 22.0 26.5 19.6 24.7 
27.6 20.0 22.0 23.3 25.7 24.1 
21.5 20.4 23 .8 27.8 22.2 26.3 
23.8 15.5 22.6 21.9 23.3 
33.5 28 .0 
29.8 27.9 
drought, or winterkilling and im- Winter Wheat Yields in South Dakota 
prove the quality of the seed for Presho Beresford Highmore Plankinton 
processing into flour, malt, rolled 1964 1964sur-
oats or oil, or for feeding. 1964 1960-64 1964 1962-64 1964 1961-64 yield vival % 
Plant breeding is slow and ted- BUSHELS PER ACRE 
ious and most breeding materials 
are finally discarded. But improve-
ments are made and result in enor-
mous economic benefits . 
Selected new varieties appearing 
in South Dakota, some of which are 
recommended, are briefly described 
below. 
SPRING WHEAT 
Crim is free of stem rust and mod-
erately resistant to bunt but is sus-
ceptible to leaf rust, scab and loose 
smut. Like Lee, it is weak strawed 
and bearded. Crim, a 1963 Minne-
sota release, is gaining in populari-
ty. It is a high yielder and high in 
test weight. We don't know wheth-
er Crim is as drought resistant as 
Lee but does resist stem rust race 
15B-2 which severely damaged 
many fields of Lee in 1964. 
Gage ------ 38.9 39.2 
Lancer ____ 35.8 37.1 
Minter ____ 32.8 22.9 34.6 
Nebred ____ 33.6 21.2 30.7 
Omaha ____ 34 .0 30.2 35.0 
Ottawa ____ 39.3 33.5 
Scout __ ____ 41.2 40.7 
Warrior __ 43.6 27.7 36.3 
Winalta .___ 36.5 35.6 
Stewart 63 is the old Stewart dur-
um variety released in Canada with 
resistance to stem rust added by 
Canadian scientists. It is not yet 
recommended in South Dakota be-
cause of only 2 years testing at only 
two stations. It is a late, tall variety 
of excellent commercial quality, 
high test weight, and high yield but 
has only fair lodging resistance. 
Some seed of this variety may be 
sold in South Dakota this year. 
Oat Yields in South D akota* 
1964 
Brookings Beresford Newell 
'59-61 '62-64 '59-61 '62-64 Wateir- High- Cotton- Dry-
Variety Ave. AveJ. Ave.t Ave. town more Eureka wood land 
Brave ---- ------------- 76.9 58.2 75.5 60.8 99.9 43 .0 41.3 
Clintland 64 -------- 80.2 44.3 80.1 45.1 91.9 29.8 38.5 
Tippecanoe ---------- 68.5 40.9 67.6 44.7 97.9 39.2 33.1 
Santee ___________________ 81.4 57.8 68.9 51.0 79.6 38.6 44.4 
Coachman ------------ 57.7 49.4 69.7 50.3 95.9 34.2 36.1 
AuSable --------------- 60.9 44.0 60.0 53.1 87.3 37.9 
Andrew ----- ----- ---- 81 .4 62.4 60.4 50.0 78.2 51.8 89.8 41.0 34.3 
Gar·ry ---- -- ---- _ ---- 69 .8 59.3 58.7 51.3 67.0 61.4 102.3 31.4 
*Comparisons between varieties should be made within columns onl y, not across columns. 
t Averaged over two stations, Menno and Beresford. 
Characteristics of Eight Oat Varieties in South Dakota 
Irri-
gated 
68.4 
59.8 
52.6 
59.3 
52.0 
60.7 
64.1 
48.l 
Agronomic characteristics Disease reaction* 
Plant Lodging Seed Bushel Lea~ Stem:t: 
Variety height resistance Maturity color weight rust rust Smut 
Brave ________ medium medium medium yellow medium MR R R 
Clintland 
64 ___________ medium good med. early yellow high R R R 
Tippeca-
noe ________ short excellent early yellow high MS R R 
Santee ______ med-short good early ivory medium MS R R 
Coachman medium good medium yellow high MS R R 
AuSable ___ tall good very late white high MS R,S MR 
Andrew ____ medium medium early yellow medium s s R 
Garry _______ tall good late white medium MS R R 
*R= resistant, MR=moderately resistant, MS=moderately susceptible, S=susceptible. 
t Leaf rust reactions observed in South Dakota nurseries during 1963 and 1964. 
Red 
leaf 
MS 
s 
s 
s 
s 
s 
s 
s 
+Disease reactions to races 6 and 6F which comprised 72 % of the oat stem rust r:ices prevalent in 
the United States in 1963. 
18 
27.4 
20.4 21.7 19.9 19.3 75 
20.1 15.3 20.3 15.4 35 
14.3 22 .2 21.1 11.5 33 
17.2 24.3 22.4 16.2 83 
17.5 25.6 24.9 14.2 53 
27.1 
16.2 21.3 22.l 14.0 75 
18.3 18.2 85 
WINTER WHEAT 
Gage, Scout and Lancer were re-
leased in Nebraska in 1963 and are 
recommended for South D akota in 
1965 in the southwestern area. 
Gage is resistant to leaf rust and 
to race 56 of stem rust and moder-
ately resistant to hessian fly . Similar 
to Ottawa in winterhardiness in 
South Dakota. Early maturing and 
high yielding. 
Scout is somewhat tolerant of 
wheat streak mosaic and is resistant 
to race 56 of stem rust and to loose 
smut. It has a mixed reaction to 
hessian fly. Early maturing and high 
yielding. Winterhardiness equal to 
Ottawa. 
Lancer is resistant to race 56 of 
stem rust. Moderately early. Less 
hardy than Nebred but hardier than 
Scout. 
Winalta was released in 1961 in 
Canada and is about the same as 
Nebred in hardiness and maturity. 
Half of the plants of Winalta resist 
race 56 of stem rust. Milling and 
baking qualities are high. Recom-
mended for northwestern and cen-
tral South Dakota west of the Mis-
souri. 
Hume is a January 1965 release of 
the South Dakota Agricultural Ex-
periment Station. See page 5 for 
details. 
RYE 
Von Lochow seed is coming into 
the state. Developed in west 
Germany, it is reported to be less 
winter hardy than Elk but as good 
as Minter winter wheat, high yield-
ing when it survives the winter, and 
later than Caribou. Shorter straw 
than current varieties. High lodg-
ing resistance and high test weight. 
Has green colored seed. Because it 
has not been tested it has not been 
considered for recommendation for 
South Dakota. 
OATS 
Two new oat varieties from the 
Indiana Agricultural Experiment 
Station are Clintland 64, released in 
1964, and Tippecanoe, released in 
1965. Brave and Santee are new 
varieties released in 1965 by the Il-
linois and Nebraska stations, res-
pectively. These four have been 
added to the 1965 list of recom-
mended varieties for South Dako-
ta. Coachman and AuSable, releas-
ed by Michigan in 1964, are still be-
ing evaluated for South Dakota and 
their description here does not im-
ply recommendation. 
Clintland 64 is of medium early 
maturity, medium height, good 
straw strength, has yellow seeds of 
high bushel weight and generally 
yields well. It is essentially the 
Clintland 60 type with additional 
leaf rust and stem rust resistance 
and is one of the most rust resistant 
varieties now available. It is resis-
tant to smut but susceptible to the 
red leaf virus disease. 
Tippecanoe is an early, short 
variety with yellow hull color. It is 
medium in yielding ability but has 
excellent straw strength and high 
bushel weight. It has moderately 
good resistance to leaf rust and 
stem rust, is resistant to smut but 
susceptible to red leaf. Tippecanoe 
will likely be most .advantageous 
when grown under high fertility be-
cause of its exceptional standing 
ability. 
Brave is medium in maturity, 
plant height, straw strength, and 
bushel weight but high in yield. It 
has moderately good resistance to 
leaf rust and stem rust and is re-
sistant to smut. Brave has the best 
tolerance to red leaf of any variety 
currently recommended in South 
Dakota. Its biggest weakness is 
probably lack of straw strength. 
Santee is an early, medium-short 
variety with good straw strength. It 
has ivory colored seed of medium 
bushel weight. It has medium yield-
Flax Yields in South Dakota 
Brookings Watertown Highmore 
Variety 1963-64 1959-64 1963-64 1959-64* 1963-64 1960-64 
Summitt ------------------ 17.8 18.3 20.2 18.3 13.8 13.8 
Windomt ------ ---------- 17.2 18.4 19.6 18.0 11.7 11.7 
Redwoodt ---------------- 14.2 16.2 18.2 15.8 10.1 10.4 
Bolleyt ---- 16.1 16.4 18.0 15.5 11.8 12.6 
B-5128t -------------------- 14.4 15.0 16.0 15.2 10.5 10.9 
Arny -------------------------- 18.4 17.8 19.9 16.3 11.0 11.6 
Marine ---------------------- 16.9 17.2 18.8 15.9 10.4 12.1 
Marine 62 ---------------- 16.0 19.1 10.6 
Caldwell ---------- ---------- 13.2 16.6 11.4 
*Five-year averages, no data available for 1962. 
i"Varieties recommended for growing in South Dakota in 1965. 
ing ability, moderately good resis-
tance to stem rust and leaf rust, re-
sistance to smut, but susceptibility 
to red leaf. Santee is likely to be best 
adapted to the southern and west-
ern areas of South Dakota. 
Coachman is a midseason variety, 
of medium height, with good straw 
strength and yellow seed of high 
bushel weight. It is similar to San-
tee and Tippecanoe in disease re-
action, being moderately resistant 
to the rusts, resistant to smut and 
susceptible to red leaf. It is still be-
ing evaluated for recommendation 
in South Dakota. 
AuSable is very late in maturity , 
has tall straw of good standing abili-
ty and white seed of high bushel 
weight. It is slightly more resistant 
to leaf rust than Coachman but less 
resistant to stem rust and smut anq 
is susceptible to red leaf. AuSable 
is too late in maturity to be recom-
mended for growing in South Da-
kota. 
FLAX 
Some flax varieties previously 
recommended for growing in South 
Dakota have been removed from 
the 1965 recommended list because 
of their susceptibility to one or both 
of the recently detected races of flax 
rust. This action was taken in an ef-
fort to prevent immediate lossesi 
from flax rust and as a long-time 
control measure to minimize the 
build-up of the organism. 
The 1965 recommended flax var-
ieties are Summit, 'Windom, Red-
wood, Bolley and B-5128. These 
varieties are resistant to all known 
North American races of flax rust, 
19 
including the two new races, 300 
and 297. 
There have been no new flax var-
ieties released in the North Central 
Region which have not been des:-
cribed previously. Only current 
yield data for some of the more 
commonly grown varieties is in-
cluded here. 
BARLEY 
Dickson is a new barley variety 
developed and released by the 
North Dakota Agricultural Experi-
ment Station. A selection from 
TraillxB112, it is a six-rowed spring 
barley with rough awns and color-
less aleurone. It is similar to Trophy 
in date of heading, plant height, 
straw strength and equal to Larker 
Dickson Compared with Other Barleys 
Brookings Watertown 
1961-64 ave. 1961-64 ave. 
test test 
yield weight yield weight 
Dickson ______ 53.l 46.1 49.6 46.5 
Larker ______ __ 49.0 45.6 47.9 47.4 
Trophy ------ 44.5 43.4 46.5 45.2 
Traill __________ 46.3 45.0 47.1 44.3 
Kindred ______ 40.9 44.6 39.8 44.4 
in test weight. Dickson has higher 
field resistance to spot blotch, net 
blotch and Septoria leaf blotch 
than other commercial varieties. 
Yields have been superior to other 
malting and non-malting types and 
especially so in years when leaf di-
seases were serious. 
Industry has not classified Dick-
son as to acceptability for malting 
and brewing purposes although 
small scale quality tests have been 
favorable. D 
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Figure 2. (Above) Agar plates cul-
tured 1/100,000 dilution for wool 
control blanket ( without finish) 
Wool blankets are important 
items in relation to the economy of 
South Dakota, one of the nation's 
top 10 states in wool production. 
The past years have seen the actual 
poundage of wool increase, but the 
percentage in relation to other fi-
bers has shown a constant decrease. 
Wool's greatest competitor, syn-
thetic fibers , has increased at a 
tremendous rate. This competition 
has resulted in the wool industry 
undertaking intensive research to 
develop finishes that would im-
prove the quality of wool products. 
One result is a special treatment 
which reduces shrinkage of wool 
blankets ( see South Dakota Farm 
and Home Research, Spring, 1964). 
A:aother result of research is an 
antibacterial finish which is appear-
ing on a few blankets. People are be-
coming more aware of the impor-
tance of protection against bacterial 
infection and are beginning to de-
mand more safeguards against these 
harmful organisms. 
The main objectives for applying 
an antibacterial finish are: ( 1 ) to 
control the spread of disease; ( 2) to 
control the development of odor 
from perspiration and other soil on 
garments and fabrics; and ( 3) to 
help control deterioration by the use 
of mildew proofing and rot-resis-
tant treatments. 
Figure 3. (Left) Agar plates cultured 
1/100,000 dilution for blanket N o. 
1 with antibacterial finish. 
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Lau ndered once 
Requirements for such a finish 
are: it must be effective against 
many kinds of bacteria and fungi; 
it must not damage the fabric or 
cause loss of strength, hand and 
color characteristics; it must not be 
toxic to or possess an odor offensive 
to the finisher or user; it must be 
long lasting as well as durable to 
the proposed care; and it must be 
economical in cost and application. 
A special finish to resist bacteria 
is a pp lied to a variety of textile 
items including wearing apparel, 
shoe linings, carpets and carpet 
padding, bed linens, military cloth-
ing, bandages, tenting and out-of-
door furniture. During World War 
II the German Army used an anti-
bacterial treatment on uniforms of 
soldiers. Soldiers wearing treated 
uniforms had fewer secondary in-
fections following combat wounds 
or injuries than did soldiers wearing 
untreated uniforms. 
Since blankets are not laundered 
as often as other bed linen, an anti-
bacterial finish would be advantag-
eous in controlling the spread of 
bacteria. The purpose of this in-
vestigation was to determine the ef-
fectiveness of antibacterial finish-
es on wool blankets before and after 
repeated launderings. 
Three wool blankets of similar 
construction were selected by the 
South Dakota Experiment Station 
Antibacterial f i 11 SI 
1es 
Laundered 5 times 
for this study. One blanket which 
had not received any special anti-
bacterial treatment served as a con-
trol or standard for comparison. 
The other blankets ( to be referred 
to as No. 1 and No. 2) had com-
m rcially - applied antibacterial 
treatments. The label on No. 1 in-
dicated that both the blanket and 
binding were hygienically clean 
and permanently bacteria resistant. 
The label on No. 2 stated that a 
per.:..:ianent antiseptic treatment had 
been applied which would last 
through many launderings. 
Evaluation of antibacterial finish-
es on fabrics necessitates considera-
tion of the degree of antibacterial 
activity intended in the use of the 
fabric. The American Association 
of Textile Chemists and Colorists 
has recommended a two-part pro-
cedure as follows: ( 1) qualitative 
or screening test, and ( 2) quantita-
tive or confirmatory test. The quali-
tative test may be used by testing 
laboratories or research and de-
velopment laboratories to deter-
~ine specimens which show prom-
ise of antibacterial activity and 
which should be tested qu'antita-
ti_vely. The quantitative test pro-
vides more accurate information 
and is more valid for suggesting 
uses of a treated fabric. 
Special consideration has been 
given to Staphylococcus because ot 
Wool Blankets 
Laundered 10 times 
By COILA M. JANECEK, 
instructor of textile research, 
and LILLIAN 0. LUND, 
professor in charge of textile research. 
the danger of infection with drug 
resi tant strains of this bacteria. 
Staphylococcus aureus, strain 209, 
was used as the test bacterium in 
this study. 
The procedure for determining 
the effectiveness of antibacterial 
finishes involves inoculation of 
treated and untreated blanket 
samples with bacteria prepared in 
dilution, incubation of the samples 
and subsequent enumeration. The 
recovery process for enumeration 
proved to be exceedingly difficult 
because of the attachment of the 
bacteria to the scale structure of the 
wool fiber. 
When the two treated blankets 
were subjected to the qualitative 
test, the results indicated that 
neither blanket had an antibacterial 
finish effective enough to resist 
Staphylococcus aureus. 
The quantitative results on the 
treated blankets and the control 
blanket are shown in table 1 and fig-
ure 1. The lowest count of bacteria 
was on the control blanket which 
had no special finish. The control 
blanket showed an increased bac-
terial count after it was laundered 
once; thereafter the count con-
tinued to decrease with continued 
laundering. Blanket No. 1 showed 
only a small increase in bacterial 
Figure 4. (Right) Agar plates cultured 
1/100,000 dilution for blanket No. 
2 with antibacterial finish. 
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Antibacterial finishes ... 
count during the first laundry in-
terval. After the first laundering 
blankets No. 1 and No. 2 followed 
the control blanket pattern which 
was a decrease in bacterial count 
with successive launderings ( fig-
ures 2, 3, and 4). 
Table 1. Bacterial Counts on Control 
Blanket and Blankets Treated with an 
Antibacterial Finish Before Laundering 
and After 1, 5 and 10 Laundry Intervals 
Blanket 
number 
Control 
(no 
finish) 
1 
( anti-
bacterial 
finish) 
2 
( anti-
bacterial 
finish) 
Laundry Dilution 
interval 1/100,000 1/1,000,000 
( X }000) 
0 2,350 4,500 
1 33,650 60,500 
5 28,000 56,200 
10 14,350 30,200 
0 60,620 71,200 
1 61,900 74,000 
5 32,100 61,000 
10 37,300 75,000 
0 53,480 54,200 
1 46,600 50,800 
5 37,900 66,000 
10 25,550 42,800 
There was no indication that the 
antibacterial finish on the blankets 
inhibited growth of bacteria. 
It is difficult to draw a valid con-
clusion from the limited number of 
blankets with an antibacterial fin-
ish which were available at this 
time. At present, blanket No. 1 is 
available on the market but the 
label does not indicate that an anti-
bacterial finish has been applied. 
Blanket No. 2 also remains on the 
market but mention of an antibac-
terial finish was removed for a per-
iod of time but has reappeared. It 
is apparent that much research is 
necessary to enable us to have 
blankets with an effective antibac-
terial finish. 
Summary 
In an investigation of the antibac-
terial action of the finishes on two 
wool blankets, no conclusive evi-
Acknowledgements are made to Dr. Edward 
C. Berry, professor of bacteriology, for assist-
ance in developing methods and assays; and 
Dr. Ethel McNeil, bacteriologist, USDA, for 
suggestions on sterilization of wool blankets. 
o...,. ... __________ _. 
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TIMES LAUNDERED 
Figure 1. Bacterial counts using 1/100,-
000 dilution on wool blankets before 
laundering and after 1, 5, and 10 laun-
dry intervals. 
dence was obtained which indicat-
ed that the finishes inhibited bac-
terial growth. D 
MOSQUITO CONTROL FOR 
By RICHARD w. GERHARDT, 
associate professor- of 
en tom olo gy-zoolo gy 
Mosquitoes are kind of like the 
weather-everybody talks about 
them but nobody does much about 
them. Mosquitoes can thwart plans 
for outdoor activities, produce 
severe skin reactions in some 
people, annoy livestock, carry dis-
eases, and generally make life out-
doors unbearable. 
Businesses which depend on tour-
ism suffer direct economic losses 
when their customers flee mosquito 
ridden areas. Dairymen and other 
stockmen experience losses from the 
attacks of these insects. These same 
effects result in decreased com-
merce for entire communities. 
Few people need to be convinced 
that they don't like mosquitoes, and 
almost everyone would like to see 
something done · about them-i{ 
something can be found to really 
solve the problem and if it doesn't 
cost too much. These are pretty big 
"ifs." To answer them, we need to 
known something about the mos-
quito. There are almost as many 
popular misconceptions about mos-
quitoes as there are about snakes 
and spiders. 
ABOUT MOSQUITOES 
Mosquitoes are really flies. Even 
their name implies this fact. It 
comes from Latin through the Span-
ish: Mosca = fly, ito = little, hence 
"little fly." Each of these little flies 
begins its life as an egg laid by a 
parent female on either water or 
damp soil. Eggs laid on water soon 
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hatch into the larval form we call 
"wrigglers." After a week or so, the 
larva transforms into the pupal 
stage which then completes the 
same transforming processes as go 
on in the cocoon of a butterfly. Very 
shortly, the winged, fully grown, 
adult leaves the pupal skin and be-
gins feeding, mating, and produc-
ing more eggs-about 250-300 per 
laying. 
In the case of mosquitoes which 
lay eggs on soil rather than wate~, 
the eggs may remain dormant for 
long periods until the place in 
which they were laid is flooded. At 
that time, they hatch quickly and 
complete their lives in the same 
manner as the others. 
In both cases, the wrigglers and 
pupae live only in water. It may be 
in a tin can, an old tire, a swamp or 
slough, or in an irrigated field as 
well as almost any other water ac-
cumulation which remains for· a 
couple of weeks. Contrary to gener-
al belief, such water need not be 
stagnant. 
Some mosquito varieties are 
strong Biers; some stay close to 
home. The wanderers may move 15 
miles with ease and create problems 
in living areas far from their points 
of origin. 
Of the 40 or more types of mos-
quitoes in South Dakota those that 
lay eggs on water and tend to stay 
near their breeding places are 
found mostly in the Eastern part of 
the State. Those which lay their 
eggs on the soil and are often strong 
Biers are mostly West River inhabi-
tants. One notable exception is ~ 
mosquito which breeds in Hood 
waters along stream courses. It is 
found throughout the State and is 
often the most troublesome of all. 
WHAT CAN WE LEARN 
FROM 'THESE FACTS? 
If we are to do anything about a 
given mosquito problem, we must 
obtained. This usually requires a 
careful survey and analysis by a 
trained and experienced person. 
After the problem is understood, 
control can be accomplished effi-
ciently and at reasonable cost. 
The best, most permanent, and in 
the long run, the cheapest control 
method is prevention: eliminating 
water in which mosquitoes breed. 
This may be done by draining, fill-
ing, or leveling land. Sometimes it is 
necessary to channel sluggish 
streams or rehabilitate poor sewage 
disposal facilities. 
If the mosquito breeding place 
cannot be practically eliminated, it 
can be treated periodically with in-
secticides to kill the developing 
wrigglers. This method prevents the 
biting adults from coming into 
existence. It is the most efficient and 
cheapest method of killing mosqui-
toes. The insecticide employed for 
this work must be carefully chosen 
and properly applied to ensure good 
results and to avoid undesirable 
side effects such as killing fish or 
animals. Insecticides used for this 
work are generally applied in very 
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know with which type we are deal-
ing, where it lays its eggs, where 
are its breeding places, how far it 
usually Bies, and when we can ex-
pect it to be annoying. Those both-
ersome mosquitoes may-or may 
not-be coming from that swamp 
near town. We can't guess, we 
must look. 
Mosquitoes may come from a 
wildlife production area. If so, use 
of dangerous insecticides should be 
avoided and other effective meth-
ods of control used. 
Mosquitoes may be produced in 
the spring but require control ac-
tion in the winter! 
ABOUT CONTROL 
Control methods must be chosen 
carefully if good results are to be 
small quantities so that undesirable 
effects are lessened. 
Finally, adult mosquitoes which 
have invaded a town may be killed, 
by introducing insecticides into the 
atmosphere. This is the least desir-
able method of all and should be 
used only in emergencies. It is in-
efficient and costly. It pollutes the 
atmosphere to the detriment of 
people who suffer from respiratory 
difficulties, and often it does not 
destroy the mosquitoes. 
Machines for this type of control 
usually produce a very fine insecti-
cide spray or aerosol which is sup-
posed to remain suspended in the 
air until contacting some surface-
hopefully a mosquito. Adverse 
weather conditions often defeat this 
purpose. The insecticide may be 
dispersed by winds, carried aloft by 
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Irrigated cropland improperly drained 
( note accumulation of waste water, 
center) is a source of mosquitoes. 
heat convection, or settle out rapid-
ly because the machine produces 
particles too large to remain in the 
air. 
Many people associate mosquito 
control with this fogging or smok-
ing apparatus. The method is showy 
and impressive. Dissatisfaction 
with the results develops sooner or 
later and, unfortunately, many 
people believe the failure of this 
method means the failure of all. 
WHAT ABOUT COSTS? 
Mosquito control costs depend op 
the area which must be inspected 
and treated. Large areas may re-
quire considerable capital outlay 
for equipment and personnel. Once 
established, the program can often 
operate for about $600 per year for 
each section of land requiring con-
trol. 
Urban areas with many small 
sources of mosquitoes require larger 
Native hay meadows when flooded in 
the spring can be another source of 
mosquitoes. 
Mosquito control ... 
expenditures, mostly in man-hours 
required to locate and correct well 
hidden breeding places. 
Exceptionally large areas such as 
water impoundments or acreage de-
voted to irrigated agriculture may 
require additional expenditures. 
Small communities in South Da-
kota should be able to obtain re~~ 
sonable relief from mosquitoes for 
a nominal yearly expenditure pro-
viding their efforts are properly 
planned and executed. 
A well designed mosquito control 
program almost always brings eco-
nomic gain to the community. It is 
difficult to pinpoint such gains since 
they are small but numerous. In-
creased tourist trade, better com-
munity health, increased agricul-
tural production, and over-all com-
munity comfort are some of the 
gains derived from carefully plan-
ned, safely executed mosquito con-
trol. 
PLANNING FOR THE FUTURE 
If the experience in states more 
heavily populated than South Da-
kota can be used as a guide, public 
demand for mosquito control will 
increase. This demand will include 
urban communities as well as out-
door recreation areas which receive 
heavy use. 
The safety of mosquito control 
methods for both humans and wild-
life is the special concern of Experi-
ment Station research work at South 
Dakota State. Cooperative arrange-
ments with the Department of 
Game, Fish and Parks will allow 
testing of some new control con-
cepts in wildlife and recreation 
areas. During 1965 an extensive sur-
vey of mosquito breeding areas af-
fecting Oakwood State Park will be 
completed. The following year con-
trol will be started using techniques 
and insecticide formulations which 
have been carefully chosen for their 
safety and lack of adverse side ef-
fects. The practicability and safety 
of these methods will be measured 
by both entomologists and wildlife 
biologists. 
To serve the State effectively, ad-
ditional information about mosqui-
toes and their control is needed. 
Control requirements must be 
found for South Dakota conditions, 
especially those for combined rec-
reactional and wildlife production 
are~s. 
The intensity of mosquito prob-
lems and the need for effective con-
trol is being assessed through a 
state-wide survey of mosquito oc-
currence. Standard American light 
traps ( a device for collecting uni-
form samples of certain mosquito 
species) have been operated in all 
South Dakota communities of 1,000 
population or over during the past 
two summers. Collections from 
these traps and other information 
sources show that some 8 genera 
and 40 species of mosquitoes occur 
in South Dakota. Seven species 
never before recorded in South Da-
kota have been found during the 
past 2 years. Several of the species 
transmit diseases to man and do-
mestic animals. Culex tarsalis Coq., 
the most common mosquito carrier 
of encephalitis, is distributed 
throughout the State. 
Inquiries directed to communi-
ties show that 70% of South Dakota 
towns and cities have serious mos-
quito problems. Only about half of 
these communities have some type 
of control program and only 30% of 
these programs are reported to be 
effective. Most communities indi-
cate that spraying by aerosol ma-
chines to kill adult mosquitoes is the 
only method used. The lack of ef-
fectiveness is no surprise in the light 
of this information. Of 22 communi-
ties reporting, only five use drain-
age or other permanent control 
measures. Only 12 of the 22 attempt 
to control larvae by spraying known 
breeding places. 
An experiment station bulletin is 
planned for publication in 1965 to 
give information on the biology and 
control of mosquitoes. 
The Department of Entomology-
Zoology and Extension Entomolo-
gists at State University are sources 
of technical information relative to 
mosquito control in South Dakota. 
Each year requests for information 
are received from Extension agents, 
individuals, communities, a n d 
counties. D 
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WHATSIJ? -
Not hardware . from ou~er 
space, but an importa"nt 
tool of range research. 
By F. R. GARTNER, 
assistant professor of animal science 
The person who wonders ,about 
those wire-covered metal frames in 
many pastures throughout South 
Dakota has plenty of company; 
Cages for small animals? Rabbit 
traps? Junk from outer space? No., 
none of these. 
They are range "cages," or more 
technically, exclosures, which are 
special devices used by ranchers as 
well as scientists and agronomists 
for observation and study of live-
stock range. They are far from be-
ing just a simple cage-like structure. 
A scientist might tell you an ex-
closure is an area protected from 
domestic stock, game and some-
times rodents. An experienced per-
son can "read" an exclosure and tell 
you about the past, present, and 
future of the range. 
Usually exclosures show the un-
grazed growth on a small protected 
area for one grazing season. The un-
grazed area can provide indications 
of what and how much was grazed 
in surrounding areas. When impor-
tant to protect an area of vegetation 
from rabbits, pocket gophers or 
other rodents, as well as livestock 
and game anim'.als , the cage might 
have a border of wire mesh extend-
ing below the ground surface. One 
general requirement is that wire ex-
closures be small enough for easy 
movement within a pasture or from 
one pasture to another. 
TYPES OF EXCLOSURES 
The scientific exclosure isn't just 
any wire-covered frame. Two basic 
types are used. The cage type is 
temporary-usually left in one place 
no more than a year. The fe~ce type 
The round-top or "haystack" cage is light, 
r, ·, . -sturdy and easily transported. One will 
. n~st 11top another. 
is · rriore ' permanent-in place for 
. sev~ral _ years and even decades. 
Ffbm temporary cages much is 
teamed about how vegetation, now 
. ·on t4.e, !ange,. is used. From penna-
-nerit ·exclosures _ range specialists 
learn ' how ungr.azed vegetation 
changes. 
The cage type exclosures must be 
sturdy. Cattle have a tendency to 
lJ~e such , objects as rubbing posts 
and unless the wire surrounds a 
solid · frame it may be bent out of 
. shape. Furthermore, the cages must 
. ,,be st:iked down to prevent disloca-
_tion by ~ cattle using them as neck 
rubbers. . 
Cages may be rectangular, square 
or rounsl at the base. However, 
_ above the base the shape must per-
-mit several exclosures to nest one 
atop 'the other for ease in transpor-
_tation. The kind, amount, and vari-
ability of vegetation are considered 
when determining shape and size of 
area to be excluded from grazing. 
Most rectangular or square ex-
closures require a metal frame to 
-.support the wire while the conical 
· .or tepee shape does not. Galvanized 
- wire ' of about 2x4-inch mesh gives 
adequate protection from grazing 
animals and is durable. 
WHY EXCLUDE AN 
. AREA FROM GRAZING? 
Small exclosures on a pasture 
. have practical as well as scientific 
,uses. -Most good range managers 
judge the time for removal of live-
stock from a pastur by the amount 
of vegetation remaining. Many fol-
low the rule of thumb "take half 
and leave half" of the annual forage 
production. To accurately apply 
. this rule is not easy-especially 
when the only ungrazed areas for 
comparison are in road right-of-
ways ungrazed for many years. A 
range manager can observe the 
growth accumulation of one year in 
the cage and compare it with 
grazed areas. Thus, a few wire ex-
closures on key areas in pastures 
will assist the range manager to 
judge use of current forage growth 
-especially use on the key species. 
Proper range use is essential each 
year in good range management 
and wire cages are practical aids in 
making this determination. 
Protected vegetation can be vis-
ually compared with the grazed 
veg tation outside the exclosure at 
any time during the grazing season. 
This comparison helps range spe-
cialists estimate the percent use of 
the total vegetation or of key spe-
cies that have been grazed. In more 
detailed studies, small plots are 
clipped from both inside and out-
side the exclosure to provide a 
quantitative measure of the amount 
and kind of forage that has been 
grazed by livestock. 
HELPS DETERMINE CONDITION 
The ungrazed vegetation within 
an exclosure also helps in estimat-
ing species composition or determ-
mining range condition. Within the 
cages, plant leaves and seedstalks 
have not been removed by grazing 
and are used as aids in identifying 
species outside the cages. However, 
caged areas alone cover too small an 
area to provide a valid estimate ot 
the kind of vegetation on a range. 
Areas only slightly, if at all, in-
fluenced by man's activities are now 
a rarity. Permanent exclosures with 
undisturbed vegetation are valu-
able for getting a measure of 
drought and insect effects-separate 
from the effects of use by domestic 
livestock. Changes in plant com-
position due to grazing are ordinari-
ly determined by observation of 
permanent exclosures. Naturally, 
these changes cover several years 
on arid ranges. Exclosures for this 
purpose must be larger than the 
cages for range use determinations . 
Sturdy fences usually protect these 
exclosures from grazing livestock. 
Rate of recovery and species com-
position changes on depleted ranges 
are determined by fencing a repre-
sentative area in a pasture to com-
pletely protect the vegetation from 
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It's much easier to determine proper range 
use with the help of cage-type exclosures. 
Note difference in grazed and ungrazed 
forage. 
grazing. Changes in plant composi-
tion are subsequently measured 
after 2, 3, or more years of defer-
ment from grazing. 
Range managers continually 
search for more answers to perplex-
ing problems about our basic re-
sources of soil, water and grass . Ex-
closures are useful to the rancher as 
well as the scientist to determine 
maximum possible production from 
grazing consistent with conserva-
tion of range resources. D 
Researchers clip small plots inside an exclosure 
to · obtain detailed information on forage 
production. Comparing weights of forage 
samples from inside and outside a cage 
provides an accurate measure of range use. 
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Figure 1. Livestock sales through auctions, fiscal 1940-41 to 1963-64. 
Auction markets have become in-
creasingly important as an agency 
for selling livestock in South Dako-
ta. A study of changing livestock 
marketing patterns for the State 
shows that livestock sales through 
auctions increased at a rate more 
than twice that which livestock pro-
duction increased over the past 25 
years. 
Annual reports by the State Live-
stock Sanitary Board show that the 
number of cattle and calves sold an-
nually through auctions increased 
from ½ million head in the early 
1940's to about l½ million head in 
the 1960' s. Sheep and hog sales 
through auctions increased nearly 
three fold over this same period. 
(See figure 1.) 
VOLUME PER AUCTION UP 
In the early 1940' s most South 
Dakota auctions were relatively 
small operations. This has changed 
materially. The number of livestock 
sold annually per auction has in-
Table 1. Distribution of Auction Mar-
kets in South Dakota by Number of 
Marketing Units Sold, 1940-41 and 
Market Units Sold 
Annually 
1963-64 
Number of Auctions 
1940-41 1963-64 
Less than 1,000________________ 5 0 
1,000- 4,999 ---------------- 19 1 
5,000- 9,999 ---------------- 11 9 
10 ,000-19 ,999 ---------------- 13 14 
20,000-49,999 ---------------- 4 22 
50,000-99,999 --- 1 12 
100,000 or more__________ ____ 0 1 
Total ··--------------------------~ - - 59 
Average market units 
sold per auction ________ __ 8,972 30,677 
creased substantially, helping to im-
prove efficiency in the auction meth-
od of marketing. In terms of market-
ing units sold, volume per auction 
more than tripled. (One marketing 
unit or equivalent equals 1 head of 
cattle, 4 hogs or 5 sheep. 
In the fiscal reporting year 1940-
41, a total of 53 auctions sold an 
average of 8,972 market units each. 
By 1963-64, there were 59 auctions 
which sold an average of 30,677 
market units each. Thirty-five auc-
tions sold 20,000 or more market 
units in 1963-64, while only 5 sold 
that many in 1940-41. (See table 1.) 
A large and uniform volume of 
livestock is important to auctions for 
efficient operation as well as for 
maintaining buyer interest. Auction 
markets must provide adequate fa-
cilities for the peak seasonal runs, 
yet operate efficiently during the 
''off seasons." Generally, the facili-
ties are used only one day per week, 
which means they must be used in-
tensively on that day if construction, 
maintenance and operating expens-
es are to be recovered. 
Many auctions still have a prob-
lem of excess capacity. To help al-
leviate this situation, some hold 
more than one sale per week; 
others have engaged in dealer or 
buying operations at their yards. 
Part of the problem stems from the 
fact that over half the total re-
ceipts come in the four month per-
iod, October through January. 
REGIONAL DEVELOPMENT 
While there has been consider-
able growth in auction market re-
ceipts for all areas of South Dakota, 
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auction sale~ 
show increase 
By HARLAN J. DIRKS, assistant 
professor of Economics 
the most important development in 
the past 25 years has occurred in the 
central and western part of the 
State, (see figure 2). The central and 
western regions combined gained 10 
auctions since the early 1940's, 
whereas the Eastern Region lost 
four markets. Volume increases per 
auction were also greater for these 
two regions. 
The Sioux Falls Public Stock-
yards has also had an increase in 
volume during this 25-year period 
which has had an influence on auc-
tion market growth in the eastern 
part of the state. 
Increased auction receipts for the 
West River and central regions 
came mostly from cattle. Cattle pro-
duced in these two areas are sold 
mostly as feeders, and auctions now 
rank ahead of any other marketing 
agency in the volume of non-slaugh-
ter livestock. West River auctions 
also showed the largest increase in 
sheep sales. The greatest gains in 
hog marketings were made by auc-
tions in the eastern region. (See ta-
ble 2.) 
FACTORS IN GROWTH 
Auctions date back many years, 
but it wasn't until after the 1930' s 
that they became important live-
stock marketing agencies. The de-
velopment of auction markets in 
South Dakota is closely associated 
with the national trend toward 
greater decentralization of livestock 
marketing. Changes in the methods 
of transportation and improved 
communications were especially im-
portant to auction market develop-
ment. Ranchers in particular have 
sought good markets closer to the 
point of production in an effort to 
shift part of the marketing costs for-
ward to the buyer. 
In some areas, auction markets 
grew from dissatisfaction with the 
job local dealers were doing in as-
sembling and shipping livestock. 
Progressive and well-managed auc-
tions filled this gap in local markets 
by providing open competition 
among buyers and better dissemina-
tion of price information. 
Table 2. Livestock Sales Through South Dakota Auctions by Regions, 1940-41 
and 1963-64 
EAST CENTRAL 
1940-41 1963-64 Change 1940-41 1963-64 Change 
Cattle 158,428 429,265 + 170% 103,008 524,368 +409% 
Hogs ---- 198,541 657,701 + 231 % 118,262 208,181 + 76% 
Sheep 56,433 84,092 + 49% 79,638 163,527 +105% 
Market units ____ __ 219,350 610,508 + 178% 148,500 609,120 +310% 
Auctions ____ ______ __ __ 26 22 4 15 18 + 3 
WEST STATE 
Cattle ____________ ________ 90,695 513,492 I 466°;~ 352,131 1,467,125 +317% -r 
Hogs 58,045 139,253 + 140% 374,848 1,005,135 +168% 
Early criticism of auctions in-
cluded charges of disease spreading 
and bad or unethical business prac-
tices on the part of unsupervised 
auctions. Today, all livestock going 
through auction markets is veterin-
arian inspected under the supervi-
sion of the State Livestock Sanitary 
Board. While auction consignors 
have been afforded protection un-
der the Packers and Stockyards Act 
for a number of years, it wasn't un-
til after World War II that trade 
practices of auctions really received 
much attention. Revisions of the act 
in 1958 extended enforcement to 
smaller auctions not previously post-
ed. These changes along with 
stronger enforcement helped to pro-
mote business confidence and finan-
cial responsibility in auction mar-
keting. 
Sheep 12,301 210,150 +1,608% 148,372 457,769 +209% 
FUTURE CHANGES 
Market units 107,665 590,335 
Auctions 12 19 
livestock at any one time. At the 
same time, indications are that the 
present trend toward more direct 
marketing of livestock will continue. 
This means that auction markets 
may be under pressure to hold, or 
increase their volume in the future. 
During the past decade, the num-
ber of auctions serving South Da-
kota ranged from a high of 63 to a 
low of 58. It is likely that changes 
in the number of auctions will 
continue, as well as shifts in the im-
portance of individual auction mar-
kets. This will come about as mar-
kets continue to compete for volume 
+ 
+ 
448% 475,517 1,809,963 +281 % 
7 53 59 + 6 
and attempt to expand their influ-
ence over the market area. How-
ever, no large decrease in numbers 
is expected because auction mar-
kets appear to render their most val-
uable service in providing a local, 
or area market for livestock. Past 
studies show that a large share of 
auction consignments come from a 
distance of 25 miles or less, with a 
much smaller portion coming from 
a distance of 50 miles or more. With 
the exception of some localities, this 
same general pattern of marketing 
through auctions is likely to contin-
ue.D 
Farmers, ranchers, and feeders 
will continue to have a variety of 
market outlets available to them, 
with auctions being but one of 
many choices. No one market will 
always be the most advantageous 
outlet for all classes and grades of Figure 2. Location of livestock auction markets in South Dakota, 1963-64. 
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By P. L. CARSON, 
associate professor of agronomy; 
R. D. H EIL and R. C. WARD, 
instructors of agron,omy; 
and E. J. LANGIN, 
Extension agronomist. 
Figure 1. Average bushel-per-acre yield 
of spring wheat in South Dakota, 
1954-63. 
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Spring wheat is the most im-
portant cash grain crop grown in 
the drier areas of South Dakota. 
Yields vary considerably from year 
to year ( see figure 1). Average 
yield for the last 10 years is 1. 7 
bushels per acre higher than for the 
past 20 years. This yield increase is 
in part due to improved technology 
and to weather conditions. Fertili-
zer use is one of the technological 
advances which South Dakota farm-
ers have not used to the fullest ex-
tent. 
Fertilizer experiments have been 
conducted with spring wheat in the 
northern half of South Dakota for 
many years. Results of experiments 
conducted ( at locations shown in 
figure 2) the past 4 years indicate 
that yield can be increased through 
the addition of plant food elements 
( table 1). The table gives average 
yields of control plots and selected 
fertilized plots from several exper-
iments each year on both fallowed 
and non-fallowed fields. Yield in-
creases varied from 17% to 55% on 
non-fallowed fields and from 19% to 
25% on fallowed field~. For a parti-
cular year, the implications of the 
yield increases . due to added plant 
food elements ·are not specific for 
any one field but are of a general 
nature. The variations in yield from 
year to year are a reflection of the 
growing conditions encountered in 
each year-for example, 1961 was 
drier than normal while 1962 grow-
ing conditions were very favorable. 
Soil tests and experience in the use 
of plant food elements are the best 
guides for fertilizer use on each 
field. 
Yields and the yield increases in 
the several experiments varied con-
siderably in any one year. These 
variations were due to past crop 
management, weather conditions 
and the fertility level of the soil. The 
results selected from experiments 
conducted in 1963 ( table 2) show 
wide variations in yield. 
NITROGEN 
The nitrogen-supplying ability of 
a soil depends upon its organic 
matter content and past cropping 
management. Previous work by 
Ward and Carson ( see Farm and 
Home Research, XIV, 2, 1963) 
showed that as the organic matter 
Table 2. Selected Experiments Showing 
the Wide Variation in Yield Increases 
from Fertilizer, 1963 
Location No Fertilizer Fertilized* 
Yield in Bushels per Acre 
Brown County _____________ 11 28 
Dewey County ______________ 2 5 
Spink County ______________ __ 8 15 
Perkins County ____________ 12 14 
Clark County ____ __ ___ _______ 6 12 
*Fertilized yields are from - treatments giv ing 
the highest yield . 
Table 1. Annual Variation in the Yield of Spring Wheat as Influenced by Added 
Plant Food Elements in South Dakota, 1961-64 
Fallow 
No.of 
Year 
Experi- No Fer- Fertil- Percent 
ments tilizer ized* Increase 
1961 ---------------------- 5 
1962 --- 6 
1963 . -------·-------------- 4 
1964 ___ · --
Av. y~eld in bu./A. 
8 10 25 
35 42 20 
16 19 19 
Non-Fallow 
No.of 
Experi- NoFer- Fertil- Percent 
ments tilizer ized* Increase 
Av. y2eld in bu./ A. 
3 12 14 17 
8 22 27 23 
9 9 14 55 
6 11 16 45 
*Fertilized yield s are from the treatments giving the highest yield . 
28 
content of the non-fallowed soils in-
creased, the expected yield increase 
from added nitrogen decreased. 
This report also showed that on 
fallowed land, a profitable yield in-
crease from added nitrogen result-
ed when the organic matter content 
of the soil was less than 2%. 
PHOSPHORUS 
Phosphorus additions, as well as 
nitrogen, are needed to produce 
maximum or near maximum yields 
in many cases. Soil tests provide an 
excellent means of determining the 
need for added phosphorus. A 
summary of 26 experiments con-
ducted on non-fallowed land ( table 
3) during the years 1961 through 
1964 shows that added phosphorus 
:produced a higher percentage yield 
mcrease ( 42%) on soils having a low 
phosphorus test vs. 11% on soils 
having a high test. 
The yield increases from added 
phosphorus on fallowed land have 
not been as well related with soil 
tests as on non-fallowed land. A 
greater yield increase ( table 3) was 
obtained from added phosphorus 
on soils having a high phosphorus 
test than on soils having a medium 
test. Additional research is needed. 
On fallowed land 20 pounds of 
P205 per acre applied with a drill 
equipped with a fertilizer attach-
Table 3. The Effect of Available Soil 
Phosphorus as Measured by Soil Tests* 
on the Yield Increase Expected from 
Added Phosphorus, 1961-64 
Percent Yield 
Soil Test 
Rating 
Fertilizer Increase Due to 
Treatmentst Added Phosphorus 
Non-Fallow 
30+ 0+0 30+ 20+ 0 
Bu./ A. Bu./ A. 
Low (6)t 12 17 42 
Medium 
( 10) 11 
High (IO) 19 
Low (0) 
Medium 
(9) 19 
High (6) 17 
Fallow 
14 
21 
21 
22 
27 
11 
11 
29 
•Modified Bray Method: Extracting solution 
.03 N NH4F+ .025 N HCl. 
tPhosphorus applied in band with drill attach-
ment. 
+Number of experiments conducted having 
tests falling in this range. 
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Figure 2. South Dakot'.l spring wheat fertilizer experiments 1961-64. 
Table 4. The Effect of Increasing the 
Rate of Phosphorus Application on the 
Yield of Wheat on Non-Fallowed Land, 
1961-64 
Pounds of Phosphorus Fertilizer Added* 
Soil Testi· 
Rating O 10 20 40 
Bushels per Acre 
Low (6)t 12 14 16 16 
Medium 
(10) 11 13 14 14 
High (9) 19 21 21 21 
* All plots received 30 lbs. nitrogen per acre. 
tModified Bray Method: Extracting solution 
.03N NHtF+ .025N HCl. 
+Number of experiments conducted having 
tests falling in this range. 
ment ( band placement) gave an 
average yield increase of 2-5 bush-
els per acre. 
RA TE OF PHOSPHORUS 
FERTILIZATION 
The effect of increasing rate of 
phosphorus application on the yield 
is shown in table 4. The results indi-
cate that 20 pounds_of P20 5 per acre 
applied with a drill equipped with 
a fertilizer attachment gave a maxi-
mum yield increase at all soil test 
levels. It shows that a greater yield 
increase is obtained with the added 
fertilizer at the lower test levels. 
METHOD OF FERTILIZER 
APPLICATION 
Band placement of fertilizer ele-
ments near the seed at seeding time 
makes it conveniently available to 
the roots of the new seedlings. This 
29 
usually results in rapid early 
growth, more tillering, earlier ma-
turity and higher yields. Experi-
ments with band placement and 
broadcasting of fertilizer ahead of 
drill on fallowed and non-fallowed 
land showed that band-placed fer-
tilizer produced yields equal to or 
higher than the broadcast fertilizer 
( table 5). 
The 1963 experiments were de-
signed to find out if broadcasting 
fertilizer at a higher rate would sup-
ply sufficient phosphorus to produce 
yields equal to those where fertili-
zer was applied in a band with the 
seed ( table 6). These data showed 
_Table 5. A Comparison of the Effect of 
Band and Broadcast-Applied Fertilizer 
on the Yield of Spring Wheat Grown 
on Fallowed and Non-Fallowed Land, 
Location 
1961-63 
Method of Application 
Band Broadcast 
Average Yield*, 
Bushels per Acre 
Fallow 
0+ 2o+ot 
Harding County (3)t ______ 22 20 
Corson County (3) __________ 27 25 
Faulk County (2) ____________ 19 17 
Non-Fallow 
30+2o+ ot 
Sully County (2) ______________ 25 25 
Beadle County (2) _____ _____ 19 18 
Dewey County (2) __________ 24 22 
*Yields are an average of results for the years 
indicated. 
tFertilizer treatment. Fallow was assumed to 
supply sufficient nitrogen for the crop. 
+Number of years an experiment was con-
ducted at this site. 
Fertilizing wheat ... 
that 10 pounds of P2O5 per acre ap-
plied as a band in the row was equal 
to 40 or 80 pounds of P2O5 per acre 
broadcast on the surface ahead of 
the drill. These results are the aver-
age of nine experii:11ents cov~ring a 
wide variety of smls and sml man-
agement practices. 
Table 6. A Comparison on Continuous-
ly Cropped Land of the Effe~t of J?rilled 
and Broadcast Fertilizer on the Yield of 
Spring Wheat in South Dakota, 1963 
Yield in 
Treatment 'Bushels per Acre 
N+P205+K20, lbs./ A. 
3o+o+o (D) ----------· ---- 10 
30+10+0 (D) __________ 11 
30+20+0 (D) ------------------------------ 14 
30+40+0 (D) ___________ 14 
30+4o+o (B) _________ 11 
30+80+0 (B) _________ ____ ______________ __ 11 
(D)Fertilizer drilled with the seed . 
(B) Fertilizer broadcast on surface ahead of 
drill. 
SUMMARY 
Use of fertilizer in the growth of 
spring wheat is a technological ad-
vance that could add many bushels 
of wheat to South Dakota's agricul-
tural production. Soil testing offers 
an excellent tool to guide the farm-
er in determining the amount of fer-
tilizer to use. Placement of fertilizer 
in the row at seeding time produces 
better results than broadcasting on 
the surface before planting. 
Experiments on non-fallowed 
land show that yields can be in-
creased approximately 3-5 bushels 
per acre with the addition of 20 
pounds per acre of P~O5 in the ro~ 
on soils testing medmm to low m 
available phosphorus. At the high 
test level for available phosphorus, 
a maximum yield increase of 2 
bushels per acre was obtained with 
10 pounds per acre of added P2O5. 
On fallowed soils the experimen-
tal results show that 20 pounds per 
acre of P2O5 applied in the row will 
increase the yield 2-5 bushels per 
acre. The recommendations for 
added nitrogen are guided by the 
organic matter content and the past 
management of the soil. D 
WINTERKILLING 
in Relation to Plant: Diseases 
By G. W. BucHENAU, 
associate professor 
pwnt pathology 
Winterkilling of winter wheat in 
South Dakota has been a subject of 
study for the past several years. No 
single factor has proven sufficient to 
explain this complex, highly vari-
able problem. Excesses or deficien-
cies in soil nutrients, soil moisture, 
and snow cover commonly are as-
sociated with winterkill, as is frost 
"heaving" and planting too early or 
too late. Plants with undernourish-
ed root systems resulting from too 
little or too much top growth may 
be seriously affected by winter con-
ditions. As a number of plant di-
seases affect root and top growth, 
the role of such diseases in the win-
terkilling complex is under investi-
gation. 
In South Dakota there is some 
evidence that wheat streak mosaic 
is correlated with extensive winter-
killing under certain conditions. 
Canadian plant pathologists have 
found that root- and crown-rotting 
microorganisms may cause winter-
killing, but their results are not ade-
quate to explain extensive winter-
killing over large areas. In Wash-
ington and Oregon a disease known 
as "snow mold" is a general and 
widespread cause of winterkilling. 
Three species of fungi (molds) are 
responsible for this disease, and 
depth of snow cover is a major fac-
tor in determining which species 
will be most damaging in any par-
ticular year. 
Evidence Incriminates Root-
and Crown-Rotting Fungi 
Surveys made in South Dakota 
beginning in the spring of 1960 have 
shown little "snow mold" in the 
state. Other fungi, capable of caus-
ing root and crown rot, were isolat-
ed from the crowns of nearly every 
plant examined. One fungus, Fusar-
ium roseum, was extremely abund-
ant. Some isolates of this fungus 
ca used very severe root and crown 
rot in greenhouse tests; others pene-
trated into roots but caused little 
visable damage. 
Soil Treatments Offer Insight 
The fact that a pathogenic fungus 
frequently is found associated with 
partially-killed roots and crowns 
does not mean that it is a major 
cause of winterkilling. One way to 
assess this relationship is to deter-
mine the amount of winterkilling 
that occurs when the fungus is not 
present. In the fall of 1960 a number 
of fungicides were applied to soil 
in an attempt to kill the fungus. 
Chloropicrin ( tear gas) was the 
only chemical that killed Fusarium 
roseum to a measurable extent, and 
it was also the only chemical that re-
duced winter killing. ( Tables 1 and 
2, figures 1, 2, 3, 4) . Similar results 
Table I. Effect of soil treatment with chloropicrin on emergence, winter survival, 
and yield of three varieties of winter wheat in field tests at Brookings, 1960-61. 
Winter Survival Yield 
Emergence* % bu./acre 
Variety Check Chlor. Check Chlor. Check Chlor. 
Wichita ------------------ 32.St 38.2 40 90 18.6 32.5 
Pawnee 26.9 37.9 32 90 12.3 28.2 
Nebred 46.9 46.6 89 90 22.3 21.4 
LSD (.05) 4.3 21 6.2 
*Number of plants/ 2 ft. of row. . . . . . 
·!·All check vs. chloropicrin differences are stat1sncally significant except m the case of Nebred. 
30 
) 
Table 2. Effect of soil treatment with 
chloropicrin on the percentage of Paw-
nee winter wheat plants infected with 
Fusarium roseum the following spring 
in field tests· at Highmore, 1963-64. 
Plan ts Infected 
Soil Treatment % 
Chloropicrin ______________ 42 
Check ( untreated) -----------------· 9 3 
Table 3. Effect of Fusarium roseum on 
survival of Nebred and Wichita winter 
wheat frozen in a cold chamber for 24 
hrs at 14°F* 
Survival 
Treatment Variety % 
F. roseum 
(fungus) ________ Nebred 5 .6 
F. roseum 
(fungus) ________ Wichita 8.0 
Check ___ Nebred 46.9 
Check ___ Wichita 58.0 
'*Plants were hardened for 4 weeks at 37°F. 
prior to freezing. 
were obtained in 1964, -although 
yield differences were not as pro-
nounced. ( Chloropicrin, as used in 
these investigations, is an experi-
mental chemical and is not practical 
for field application against winter-
killing). 
Proof of Cause Difficult 
Chloropicrin kills nematodes, in-
sects, and other soil organisms in 
addition to F. roseum. It also in-
creases soil fertility. Consequently, 
the favorable results obtained do 
not conclusively prove that this 
fungus was the primary agent 
responsible for winterkilling. Green-
house aqd laboratory tests showed 
that the fungus, F. roseum, could 
kill winter wheat subjected to arti-
ficial winter conditions ( table 3). 
At present, however, we do not 
know how frequently this actually 
happens in the field . Until a method 
is devised by which we can consis-
tently prevent winterkilling by con-
trolling this fungus alone, it cannot 
be stated that field winterkilling is 
caused by F. roseum. 
Since 1961 we have been search-
ing for a soil fungicide that will ef-
fectively kill the fungus, but which 
has little effect on other soil organ-
isms or soil fertility. Thus far the 
search has not been successful. 
Another approach to the problem 
is based on the developmental se-
quence by which the fungus des-
troys plant tissue. Observations in-
dicate that the fungus moves up-
ward from below the crown of the 
plant to older leaf sheaths without 
killing the growing point. If the 
plant is weakened from cold injury, 
or is growing slowly for other rea-
sons, the fungus steadily peneh·ates 
successive leaf sheaths until the 
growing point is reached and des-
troyed. Presently we are investigat-
ing the use of strong fungicides ap-
plied to donnant tissues in early 
spring to learn the effects of such 
treatments on recovery from winter 
injury. 
It is ho ed that we will be able to 
assess definitely the relationship of 
Fusarium rosewn to the winterkill 
problem. If the fungus proves to be 
a basic part of the winterkill com-
plex, such k owledge will be valu-
able in developing measures to 
combat winterkilling by cultural 
practices, resistant varieties, or 
chemicals. D 
Figure 3 (lower left) Wichita winter wheat growing in untreated soil and Figure 
4 (lower right) growing in chloropicrin-treated soil. 
Figure 1 (above) Pawnee winter wheat 
growing in untreated soil and Fig-
ure 2 (below) growing in chloro-
picrin-treated soil. 
PROGRESS REPORT 
Level and Low-Gradient Irrigation 
Irrigation development on the 
Belle Fourche Irrigation Project has 
made progressive steps in recent 
years. However, development has 
not kept pace with increased de-
mand for water, dwindling supply 
and increased cost of operations. 
Ample storage and supply of sup-
plemental water were available for 
a uniform allotment of 24 inches per 
acre for each irrigator during the 
first 22 years ( figure 1 ). During the 
1930's allotments declined to as low 
as 7 inches and reached the 24-inch 
level only 10 times during the last 
34 years. The allotment was 3.5 
inches in 1961. 
Although contour, level, or low-
gradient irrigation systems are effi-
cient methods of applying irriga-
tion water, they have not been used 
extensively in the Newell region of 
western South Dakota. These sys-
tems provide a valuable means of 
reducing slope to lessen soil erosion 
by NIEL A. DIMICK, 
research ag1·icultural engineer, USD A 
plus increasing efficiency of water 
use. Associated advantages are more 
efficient use of natural precipitation, 
reduction of labor costs, and timely 
field operations due to uniform soil 
topography. These systems are 
basic to automatic control of gravity 
irrigation. 
A low-gradient border strip irri-
gation system was constructed at 
the Newell Field Station in 1959 
and 1960. A summary of land de-
velopment by fields or portions of 
fields 2, 4, 5, 6, 7, 14 and 15 is pre-
sented in figure 2 and table 1. Aerial 
views of the same fields are shown 
in figures 3 and 4. 
SOIL 
The Belle Fourche Irrigation 
Project includes about 55,000 acres. 
The largest portion consists of fine-
textured soil similar to that on the 
Newell Field Station. A consider-
able amount, however, has ideal 
Figure I. Seasonal irrigation allotments, Belle Fourche Irrigation Project, 1908-
1964. 
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AT NEWELL 
topography for low-gradient or 
level border irrigation systems. The 
problem is obtaining proper appli-
cation and distribution of water. 
Land on the Newell Field Station 
is generally classified by SCS as 
Class IV and VI. Extent of profile 
development determines if it is 
called a Pierre or Promise soil. 
Slopes vary from nearly level to 
7%, with the major portion in the 
range of 2% to 4%. The development 
of a level or nearly level border irri-
gation system could be considered 
a conversion of Class IV or VI land 
to Class II or III, with the limiting 
factor being soil profile develop-
ment. 
PLANNING 
Planning and design of the con-
tour border dike and bench irriga-
tion system is often the most diffi-
cult step in its establishment. Each 
segment may be considered to be a 
separate field and consequently 
must have a water supply, a drain-
age system and an access road, all 
of which must fit into the manage-
ment plan of the farm. It is often 
advisable to completely revise the 
existing field boundaries to provide 
the most economical and practical 
installation. 
Farmable width of border sb·ips 
will vary with slope and topography 
and should be an even multiple of 
the least flexible farm equipment. 
For example, on the Newell Field 
Station 36-inch, 2-row equipment 
Contribution fro m th e N orthern Plains 
Branch, Soil and Water Conserva tion Resea rch 
D ivis:on , Agricultural Resea rch Service, USDA, 
in c operation w ith the South Dakota Ag ri-
cultural Experiment Station. 
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Figure 2. Newell Field Station, Newell, South Dakota (U. S. Department of Agriculture, Agriculture Research Service). 
was used as design criteria. There-
fore, all farmable widths are in in-
crements of 12 feet except for odd-
shaped areas. 
Increasing farmable width re-
duces the area lost to non-produc-
tive dikes and escarpments, but it 
increases the volume of earthwork 
required for development. On the 
Newell Field Station, width was 
also limited by depth of soil and 
many compromises were necessary 
among the various limiting factors. 
Distribution, drainage and access 
roads were considered as a part of 
the original design. Where it was 
impossible to provide a turning 
area at the end of the border strip, 
such as on borders 13, 14 and 15 in 
field 15, grass was seeded in a 25-
33 
foot-wide strip on the restricted 
end. 
Escarpment and dike design are 
a necessary part of the system. The 
dike is provided on the downslope 
edge of each border to prevent the 
irrigation or storm water from flow-
ing over the escarpment area. The 
border must be high enough to 
safely contain both irrigation flow 
level border system in field 5 ( fig-
ure 6 ) . There has been some shift-
ing and minor cracking, but no 
major deterioration has developed 
during the two summers and three 
winters since installation. 
Conventional drop structures can 
be utilized for a distribution sys-
tem, but these require ditching 
across the border strip from one 
drop structure to the other. "Drive-
through" drop structures, as design-
ed by the Soil Conservation Service, 
would be needed to reduce hand 
work. 
FINAL SHAPING 
Figure 3. Aerial view of fields 2, 4, 5, 6, and 7. 
Releveling fields about a year 
after development is essential for 
high water application and distri-
bution efficiencies. In the present 
system a conventional farm scraper 
( figure 7) and a pendulum-type 
land leveler ( figure 8) are used. Re-
finement to design grade plus or 
minus .05 foot was set as a require-
ment and was checked with a level 
at 50-foot intervals. Soil was moved 
within the border area to obtain the 
proper grade. 
and expected precipitation and is 
usually between 0.5 and 1.0 foot. 
The dike on the system at the 
Newell Field Station was designed 
to retain 1 foot of water. 
DRAINAGE 
It is usually necessary to provide 
some means of drainage from border 
basins in case excess irrigation 
water or rainfall accumulates. Level 
border basins on the Newell Field 
Station have no structural outlets 
for drainage; however, the pipeline 
distribution system can be utilized 
for drainage when necessary. All of 
the graded border strips are pro-
vided with a pipe drop drainage 
outlet to dispose of excess water at 
the lower end. Water flows through 
a 6-inch drop-pipe at the end of one 
border strip into the next and then 
into a level border or drainage area. 
DISTRIBUTION SYSTEM 
Proper distribution of irrigation 
water to the various border strips 
and checks is of major concern 
since the slope is determined by the 
distribution system rather than by 
the fields. On the Newell Field Sta-
tion, two methods are used to 
achieve proper distribution. 
An underground pipe disb·ibu-
tion system serves all fields except 
field 5. It is constructed of 15-inch 
concrete and 12-inch .asbestos ce-
ment pipe ( figure 5). At the time 
the system was installed, consider-
able difficulty was encountered in 
maintaining pressure without leaks 
in the concrete pipe. Subsequently, 
asbestos-cement pipe was substi-
tuted on laterals where a larger 
pressure head was created. 
A "continuous-pour-ditch" was 
installed to distribute water to the 
BORDER DIKE AND 
ESCARPMENT 
The escarpment and border dike 
continue to be a major problem. At-
tempts to establish grass on escarp-
Figure 4. Aerial view of fields 14 and 15. 
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ment areas have not been success-
ful. A recent attempt used a rotary 
hoe ( figure 9) unit for covering the 
seed placed on the escarpment. The 
border dike may require continual 
cultivation in order to reduce 
cracking and rodent problems. 
Fallowing the border ridge main-
tains a higher moisture condition, 
prevents weed growth and thus 
minimizes cracking. 
The soil surface has been kept 
level or to grade by use of a pendu-
lum-type land leveler ( figure 8). 
Figure 6. (Above) Concrete lined ditch installation, 196_1. 
Figure 5. (Left) Typical installation of underground pipe 
system. After backfilling, only the lid of alfalfa valve 
shows. 
Sweep plows and a tandem disc are 
recommended for seedbed prepara-
tion to prevent major soil movement. 
When a conventional plow is used 
it is sometimes necessary to move 
the extra soil from one edge of the 
border check to the other. However, 
this is not always the case when 
there is no grade in the system. The 
furrow helps to convey water to the 
far end and subsequently distribute 
it across the border. On a graded 
border strip, it is difficult to irrigate 
higher areas created by the plow 
unless extra soil is removed. 
FARMING 
Extreme caution is necessary 
when planting row crops in order 
that the desired number of rows be 
established within each strip. From 
experience on the Newell Field Sta-
tion, the seeding should start near 
the border dike or the downhill side 
and move toward the escarpment 
area. This will leave any differential 
in width of border-strip near the 
base of the escarpment, the area of 
deepest cut, and thus generally the 
area with the most topsoil removed 
( figure 10) . 
Table 1. Land Development Summary, Newell Field Station, 
Newell, South Dakota 
IRRIGATION 
Irrigation applications on level or 
nearly level border irrigation sys-
tems require different management 
practices than conventional sys-
tems. Since erosion generally is not 
a problem, large streams of water 
can be used. To apply water effi-
ciently, stream size must be within 
the range of .04 to .08 c.f .s. per foot 
of border width. Low-gradient 
borders, i.e. stream size should be 
border strips should be treated 
more like conventionally graded 
reduced to prevent erosion. 
Farm-
Total able 
Field acres acres 
2 ---------- 6.48 5.18 
4.29 3.43 
4.51 4.26 
4 7.55 6.65 
5 8.25 7.75 
6 7.44 5.50 
7 4.31 3.68 
3.90 3.33 
14 5.47 4.83 
4.99 4.06 
15 11.86 10.21 
5.35 4.61 
Total or 
:1verage __ 74.40 63.49 
Approx. 
Escarp- yardage Original 
ment moved slope Gradient 
Percent Per acre Percent 
20.l 300 1-5 Level 
20.l 300 1-5 0.1 % 
5.5 300 0-1 0.25% 
11.9 500 1 Level 
6.1 610 1-2 Level 
26.l 274 3-5 Level 
14.6 537 3-5 Level 
14.6 537 3-5 0.1 % 
11.7 164 .5-1 Level 
18.6 541 2-4 Level 
13.9 285 .5-2 Level 
13.9 285 .5-2 0.2 °16 
14.7 386 
Irrigation 
distribution system 
Underground 
pipe 
12" asbestos cement 
15" concrete pipe 
22" concrete ditch 
12" asbestos cement pipe 
12" asbestos cement 
pipe 
12" asbestos cement 
pipe 
15" concrete pipe and 
12" asbestos cement pipe 
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If size is inadequate for the level 
or nearly level border system, sever-
al methods of alleviating this prob-
lem can be used. At the Newell 
Field Station, a storage reservoir 
( figure 11) was built into which 
small streams of water can be 
pumped for subsequent release of 
larger streams when irrigating. The 
process could also be reversed by 
running a small stream into the 
reservoir and then pumping from 
the reservoir when irrigating. How-
ever, the system previously men-
tioned has more flexibility. A rela-
tively small pump can be used for 
pumping the water into the reser-
voir. Flow by gravity permits the 
use of large streams for proper irri-
gation. A reservoir can also be used 
to store excess water or accumulate 
larger amounts from low producing 
wells. For example, if a well pro-
duced only 450 g.p.m., or about 1 
c.f .s., it would accumulate in stor-
age 2 acre-feet each day. This 
would be enough to irrigate 4 acres 
a day with a 6-inch application. By 
using a reservoir that will hold 8 
acre-feet, enough water could be 
stored over a period of 4 days to 
adequately irrigate 16 acres. If the 
crop required irrigation every 12 
days, this system could adequately 
irrigate 48 acres. 
The time and duration of an ap-
plication at the Newell Field Sta-
tion is of major concern for efficient 
irrigation. The soil shrinks and 
cracks when dry ( figure 12). When 
water is applied the cracks rapidly 
£11. After the cracks are filled with 
water or close because of the action 
of water, the subsequent water in-
take declines rapidly ( figure 13). In 
this respect, applications are simi-
lar to irrigation of sandy coarse-tex-
tured soils where irrigation water 
must be applied rapidly in order to 
avoid deep percolation losses in the 
crop root zone. However, such 
losses do not occur in fine-textured 
soils of the Newell irrigation sys-
tem. Most losses here occur through 
evaporation and runoff on graded 
border checks. 
ECONOMIC PROJECTION 
It is too soon to assess the eco-
nomics of the low-gradient irriga-
tion system described here. Indica-
tions are that application efficien-
cies can be improved by at least 25%. 
This means that 5 acres could be ir-
rigated with the water now used for 
4 acres. Research is continuing to 
Figure 7. Farm scrapers used for reshaping borders after settling. 
Figure 8. Pendulum-type land leveler used for maintenance of border area. 
Figure 9. Rotary cultivator used to cover grass seed on escarpment area. 
Original ground ---------- - --- -
1
..--, +~~-------4-1-4-lllJ ____ _ 
'\ Farmable area f f 1 
Dike Escarpment Dike \ Escarpment 
Figure 10. Typical cross section of border system at Newell. Farmable widths 
are increments of 12 feet. 
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Figure 11. Storage reservoir to efficient-
ly use small streams of irrigation water. 
TOTAL INTAKE-INCHES 
3 
2 
2 
TIME-HOURS 
Figure 13. Total water intake of heavy 
clay soil, average of three trials, 
1963. 
determine production capabilities 
for both crops and livestock, labor 
reduction possibilities through au-
tomatic techniques for water appli-
cation and conservation, and exten-
sion of limited water supplies. 
Land leveling on the Newell 
Field Station cost an average of 
$150.00 an acre. This is comparable 
to conventional land leveling oper-
ations, where up to 600 cubic yards 
are moved per acre. 
Cost of distribution of water to 
border strips depends a great deal 
on the type and layout of the irri-
1ated land. This, however, is a vital 
part of efficient application of water 
on any system. 
Figure 12. Cracks in heavy clay soils are an aid to irrigation. 
ADVANTAGES AND DISADVANTAGES OF LEVEL 
AND LOW-GRADIENT SYSTEMS 
Level and low-gradient border checks for irrigating field crops are 
used primarily where irrigation water supply is limited, where periodic 
leaching of salts is required, and where maximum use of rainfall is desired. 
Main advantages of these systems are: 
1. Higher irrigation application efficiency. Distribution and ap-
plication efficiencies of about 90% were obtained on a compar-
able irrigation system on a coarse-textured soil at the Scottsbluff 
Experiment Station, Mitchell, Neb. 
2. Maximum use of natural precipitation. Precipitation can either 
be held on the area until it soaks into the soil or be drained off 
in an orderly manner if excessive. 
3. Nearly complete protection against erosion of soil by water. 
4. Possible lower labor costs for irrigation application through au-
tomation and operation by remote control. 
5. Uniform soil topography eliminates potholes and allows timely 
field operations. 
6. A given amount of water can be applied knowing stream size 
and time of application since no runoff occurs. 
Major disadvantages are: 
1. Fields or runs usually are short and narrow on steep slopes, 
making field operations more exacting and difficult. 
2. Construction and maintenance operations are difficult when 
compared to standard procedure. 
3. Relatively large stream sizes are required ( 2 to 5 c.f .s.) with 
level border systems for efficient operation. 
4. Cracking of soil and burrowing rodents require constant sur-
veillance of border dikes. 
5. Border dikes and escarpments cannot be farmed and mainten-
ance is a problem. 
The border system on the Newell Field Station is an endeavor to make 
most efficient use of a limited water supply in this region. Evaluation and 
added experience should enhance the value of this system. D 
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NEW FACILITY IN USE 
FOR SWINE RESEARC~ 
By RO RE RT w. S EERL E Y, 
associate professor of animal science, and 
H ARVE Y G. Yo ' G , 
assistant pro fessor o f agric11lt 11ral engineering. 
Management practices relatively 
new to South Dakota swine housing 
are being investigated at the South-
eastern Experimental Farm near 
Centerville. 
A special farrow-to-finish swine 
building, completed last fall, will 
be used in Experiment Station re-
search by animal scientists and ag-
ricultural engineers from South Da-
kota State University. Floor man-
agement systems, liquid manure 
handling, costs, labor, and nutrition 
will be studied. 
The 36x50-foot research building 
was planned to conform closely 
with accepted recommendations in 
swine house construction. The 
structure is of conventional frame 
construction with trussed rafters 
and clear span roof. Reversible fans 
provide ventilation. 
Basic difference is in floor con-
struction where four types, each 
38 
20xl5 feet in size, were installed. 
These are: three with slotted floor 
areas ( one each 25%, 50%, and 100% 
total area ) and the fourth with a 
narrow gutter across the lower end 
of a sloped concrete floor. Pits 
under the slotted floors hold at least 
2 weeks accumulation of manure. 
Sixteen pens, each 5xl5 feet in size, 
will be used. 
In previous studies using a varie-
ty of different buildings on the Ex-
perimental Farm, researchers found 
little difference in rate of gain and 
feed required per pound of gain for 
pigs on three different types of 
floors. Pigs on slotted floors were 
cleaner and required less labor than 
pigs on a conventional concrete 
floor or sloping concrete floor wit ' 
slotted dunging area. 
The Farm was repopulated with 
SPF (specific-pathogen-free) pigs 
in 1963. D 
(Left) Details of a pen with 50% slot-
ted area. 
A pen with 25% slotted area (at rear). Slats 
are 5 inches wide, slightly curved, and have 
inch sp:icings between. 
A pen with a sloped concrete floor. A 
grate along the far end permits flush-
ing manure. 
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Jake Fredrickson, superintendent of the Southeast South 
Dakota Experiment Farm, with basic floor plan of the new 
36x50-foot structure which includes a feed room and office. 
Guard rail farrowing (below) is being compared with far-
rowing in a crate such as this which is assembled right in 
the pen. The plywood slab beneath the crate is temp~rary 
- until the little pigs learn to navigate on slotted areas. 
Hardware cloth will also be used in an effort to find a 
suit-a ble floor material that will permit moisture and man-
ure to pass through. 
Agricultural Experiment St:at:ion 
SOUTH DAKOTA STATE UNIVERSITY 
University Station, Brookings 51001 
0. G. Bentley, Director 
Publication --- Free 
For: 
A picture window in a hog house? It's not an unnecessary lux-
ury as might first be thought. The Experiment Station's swine 
research building at Centerville is also a demonstration unit and 
the window permits visitors to see the swine research operation 
without actually entering the pen area. (See pages 38 and 39 for 
more on swine research.) 
Pena lty fo r private use to 
avoid payment of postage, $300 
Perm it No. 1141 
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Residents of South Dakota can receive SOUTH 
DAKOTA FARM and HOME RESEARCH free. Send 
requests to Agricultural Editor, Agricultural Ex-
periment Station, South Dakota State University, 
University Station, Brookings, S. D. 
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